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Now you can do a visual 
field examination in 5 minutes! 


The new Multiple Pattern Field Screener provides a simple, rapid 
screening test for visual field defects. | 

The Screener contains ten cards which test specific areas of the 
visual field during quarter-second black light flashes. Results are 


remarkably accurate. 


Write for complete information at no obligation. 


366 POST STREET + SAN FRANCISCO, CALIFORNIA 
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topical 


sight savers 
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MAJOR ADVANTAGES: Low cost, convenient to use, 
no systemic effects, local anti-inflammatory effect. 


STERILE OPHTHALMIC SBUSPENGIONS AND OINTMENTS OF 


Cortone HydroCortone 


ACETATE ACETATE 
(CORTIGONE ACETATE V.6 sceTaTe Mencn) 


Topically administered hydrocortisone has proved to be Bagg A 
cortisone] in the following conditions: contact dermatitis of the lids; 
vernal conjunctivitis; ym) keratitis; superficial punctate keratitis; 
recurrent corneal erosions, and diffuse episcleritis.”’. ..“" Most other lid and 
anterior segment diseases responded equally well to either cortisone or 
hydrocortisone.” .. . “The ease of application, relatively low cost, and 
ves anes on topical use make this method of treatment more 
rable. 
SUPPLIED: Sterile Ophthalmic ~ of CorTONE Acetate—0.5 and 
2.5 per cent; 5-cc. dropper bottles. Ophthalmic Ointment of CorTone 
Acetate—-1.5 per cent; 3.5-Gm. tubes. Sterile Ophthalmic Suspensions of 
HYDROCORTONE Acetate—0.5 and 2.5 per cent; 5-ce. dropper bottles. 
Ointment of HyprocorTONEe Acetate—-1.5 per cent; 3.5- 
m. tu 
Reference: 1. Hogan, M. J., Thygeson, P. and Kimuras, J., Arch. Ophth. 63:166, Feb. 1966. 


Philadelphia 1, Pa. 
Divistonw of Meack & Co.., Inc. 
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eyemaking enables us to produce and fit the very finest in artificial 
eyes. Glass and plastic eyes made to order or avail- 
able from stock. Eyes fitted to all types of motility implants. 


artificial eyes Liberal assortment of either glass or plastic 
Samples accurately matched 


Mager and Gougelman, ine. 


ince 185! 30 NORTH MICHIGAN AVENUE - CHICAGO 2, ILLINOIS 
= DETROIT * CLEVELAND * KANSAS CITY * MINNEAPOLIS * NEW ORLEANS © ST. LOUIS 
NEW YORK * BOSTON * BUFFALO * PHILADELPHIA * PITTSBURGH * WASHINGTON 


PAUL GOUGELMAN COMPANY 
30 NORTH MICHIGAN AVENUE © CHICAGO, ILLINOIS 


fitting of Orders filled the same day received 
Eyes sent on memorandum 
th 6 ma Superior quality eyes—Finest workmanship 


external 
ocular 
infections... .. 


@re 


usually respond rapidly 
topical therapy with ong 
Pfizer broad-spectrum 
Tetracya or Terramycin; 

the antiinflammatory hermond, 
provides another powerful 
therapeutic agent 

for ophthalmic use. 


Terra-Cortril 
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Can you afford 
INOT to prescribe Panoptik? 


A look at our changing economy shows U.S. families—your 
patients among them—want the best of everything America 
can produce. 

Little wonder wearers subscribe so whole-heartedly to 
Panoptik—the world’s finest multifocal lens! 

Patients want (and today can afford more readily than 
ever) the qualities-beyond-comparison of Panoptik: natural, 
youthful vision; ease of adaptation; full comfort; modern 
appearance. 

Upgrading patients to Panoptik—to the most pleasurable, 
efficient vision available—is logical, progressive action sure 
to have its effect on raising professional standards. Our econ- 
omy provides the opportunity. Panoptik provides the means. 

Prescribe it in Soft-Lite, too 


Only Panoptik looks like Panoptik: seg 
wide at the top to provide wide coding 
held; corners round to match round 
pupils, wasting none of the lens in 
areas. The wearers are 
forever protected against substi- 
tution of inferior lenses. 


BAUSCH 6 LOMB 


IV 
Mr. and Mere. America want 
the best in too! 
if 
| 
4 
( / REGULAR 
FA 
TRIFOCAL 


- - 
Ic ‘4 JTC 
replaces hydrocortisone 
and cortisone 
| 
permits treatinent of L 
A 
+ + > 
i 
‘\ 
\ 


significantly less edema duc to 


eficctive in smaller 
prompt tolief for eyes 


| 
| 


Vi 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


> 
e4 
vd 
7 
d 
’ 
. 


ap 


for bacterial infections 
... and in trachoma 


Erythrocin LACTOBIONATE, 1%, 


Ophthalmic Ointment 


Clinically proved, EryTHROCIN Lactobionate Oint- 
ment offers you effective therapy against staph-, 
strep- and pneumococcic eye infections—as well as 
in acute and chronic stages of trachoma. EryTHRO- 
CIN acts quickly, penetrates the ocular tissues 
and appears in the aqueous humor. It’s especially 
advantageous when the infecting organism resists 
other ophthalmic ointments. ExyTHROCIN Lactobi- 
onate Ointment comes in boxes of 12, Ys-ounce 
tubes. Each tube has a tip for easy 

instillation into the conjunctival sac. ULbbott 


& Erythromycin, Abbort 


= 
| 


Relax 


the nervous, 


tense, 
emotionally unstable: 


~ rp Ol (Pure crystalline alkaloid) 
Each tablet contains: 
Reserpine ..........O.0 mg. 
or 0.25 mg. 
or 1.0 mg. 
Supplied: 
Scored tablets 
0.1 and 0.25 mg. in bottles of 100 
and 500 
1.0 mg. in bottles of 100 
The Upjehe Company, Kelemesoe, Michigan 


Corneal Foreign Body 
and Rust Stain Forceps 


E. MANNING, M.D. 


E-1956* A fo with a flat spud-like surface on 
each side designed to grasp loosened material adher- 
ing to the cornea by a «der in removing foreign 
bodies or rust stains. 

The forceps can be employed by using either tip in 
a spud like manner, or closed as a forceps, for grasp- 
ing or for scraping. The flat tip of the forceps moves 
parallel to cornea while the corners are pointed 


enough for use as points, Stainless Steel .......... 


Capsule Forceps... 
Cross Action, with NEW Handle 


RAMON CASTROVIEJO, M.D. 


E-2028* This forceps cor nds with our E-2030, 
selected model, Castroviejo Capsule Forceps, as de- 
scribed in our catalogue, but has wide handles, ser- 
rated entire a with a cut-out affording a —_ 
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infection 

inflammation 
injury 
allergy 


Schering 


STERILE 


— Cortisone and Sodium Sulfacetamide suspension 
CORTOGEN® — Cortisone Acetate —0.5%-2.5% suspensions 


CORTICLORON® — Cortisone and Chior-Trimeton® suspension 


SODIUM SULAMYD® solution 30%-10% —ointment 10% 
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safe - dependable - routine 


effective against common pathogens 


free from sensitization 


a form to fit every need 


| 
SODIUM i a | for mild or moderately severe infections 
SULAMYD and for prophylaxis — 
Sodium SULAMYD Ophthalmic 
Solution 10% with Methylcellulose 


for the severe case- 
Sodium SULAMYD Ophthalmic Solution 30% 


at for nighttime use— 


4 ¢ Sodium SULAMYD Ophthalmic Ointment 10% 
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A better way to get the drop on 
ocular inflamm 


7 


MAJOR ADVANTAGES — Exclusive plastic package, convenient pocket 
or purse size, unbreakable y controlled dropper action, anti- 
in tory —antibacterial. 


STERILE OPHTHALMIC SUSPENSION OF 


New Hydroptic 


(HY OROCORTIGONE ACETATE—NEOMYCIN SULPHATE 


HYDROPTIC is just the product for ambulant, anterior seg- 
ment eye cases. It guards eyesight by reducing inflammation 
and combatting infection (either primary or secondary). Its 


new plastic container guarantees patient cooperation. Easy 
to carry anywhere, this translucent squeezable package pro- 
vides precise dropper action, is nonspillable and unbreakable. 
SUPPLIED: In 0.5 and 2.5 per cent concentrations in 5-cc. Philadelphia 1, Pa. 


plastic containers. ov Maace & Co., Ine. 
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SHURON OPTICAL COMPANY, INC., GENEVA, N.Y. 
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qQwwitt on tomerex® 


Accommodates a wider range of 
prescriptions—easier to handle! 


Shuron's new 6Ox«x 62 mm. Widesite...iargest 
single vision corrected curve iens supplied by 
any leading lens manufacturer...offers maxi- 
mum usability. 


Symmetrical shape provides extra giass 
where it is most needed...makes the liens 
easy to handie and work. Direction of axis 
can be determined at a giance. 


This tense biank is large enough for aimost 
any required iens shape, yet thickness has 
been held to a minimum. 


AVAILABLE SOON—Firset division spheres, 
sephero cylinders and piano cylinders. 


Order from your independent Supplier. 


DEPEND ON WIDESITE CORRECTED 
CURVE LENSES FOR: 


1. Strict adherence to tolerance standards guvaran- 
teeing accurate interpretation of preecription. 


. Coneistent edge and center thickness. 
Super-accurate centering. 

. Uneurpassed contour accuracy and quality. 
. Uniform surface and internal quality. 

. Sizes to meet maximum requirements. 


@eren 
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“DRESS” FOR WIDESITE 


Color-coded envelope (bive for 
White tense... pink for Tonetex), 
newly designed for easier, faster 
stock nNandiing. 


ANOTHER 
REASON WHY 
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with sound, 


12 minutes; silent, 
with subtitles, 


25 minutes 


Suceinyicholine Chloride 
roconvulsive Therapy 


and 
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by 

George J. Thomas, M.D. 
Raymond L. Rau, M.D. 
Robert J. Hudson, M.D. 


of 

St. Francia General Hospital 

and Rehabilitation I natitute of 

University of Pittaburgh School of Medicine 


with endoscopic scenes through the courtesy of, 

and based on the original work presented by: 

E. J. Fogel, M.D. | 

J.C. MeClowery, M.D. 

Veterans Administration Hospital 

Leech Farm Road, Pittsburgh 

and 

K. H. Hinderer, M.D. 

University of Pittaburgh School of Medicine 

Shows electroconvulsive therapy with and without 
the use of amnesic and muscle relaxant agents. Use of 
Pentothal Sodium (thiopental sodium, Abbott) to ac- 
complish light anesthesia and amnesia of the event, 
as well as the use of Quelicin Chloride (succinylcholine 
chloride, Abbott) to reduce the con- 

vulsive contracture of skeletal muscles. (Bott 


This film ia available without charge. Please give choice of three dates... 
name and address of the person to whom it should be sent . . . the p 


¢ a new medical motion picture 
-~ 
- 
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> 
demonatrating 
Quelicin during 
- « therapy 
+ 
« 
= = from @ sequence 
endoscopic shota 
= showing the : 
Quelicin 
lo whom it will be ...@nd your own name, tille and address. 
Write to Senvices, LasonaTonias, NoatH 
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At last! Fast Form Fields with 
ingenious new Screening Perimeter 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


Perimetric Checks ! 


by American Optical 


Checking form fields has long been recog- 
nized as an important aid to the diagnosis of 
pathological conditions. Now, the new AO 
Screening Perimeter takes most of the work 
out of this tiresome process. Instead of moving 
target wands into position, you simply push a 
button which exposes a white tipped target to 
the patient. Release button, the target dis- 
appears. It's a fast, efficient and thorough 
method for spot checking form fields. With ic 
you can offer more complete service to your 
patients and have a real measure of support 
for your own professional decisions. 

Costing far less than many conventional 
instruments, this new perimeter features clean 
modern design . . . sturdy all metal construc- 


tion. Arc, wide enough to conceal doctor's 
hand, has black mat finish. Arc clicks into 
cardinal meridian positions while full rotation 
allows any setting. Optional hand targets allow 
the refining measurements of standard peri- 
metric techniques. Colors: Ivory-Tan, Jade- 
Green or Semi-gloss Black to match modern 
office equipment. Furnished complete with 100 
pairs of charts. Full information at nearly 300 
AO offices or write 


American ()ptical 
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“Prompt healing without infection 


resulted in all traumatic lesions treated”* 


“. . » Furacin is an effective antibacterial drug 
which may be safely prescribed for a variety of 
conditions involving the external eye and lids.” 


@ rapid, effective antibacterial action against a 
wide variety of gram-negative and gram-positive 
organisms with unique lack of irritation 


@ does not inhibit phagocytosis or retard regenera- 
tion of the highly sensitive corneal epithelium 

@ effective in the presence of pus and mucus 

@ indicated in external ophthalmic bacterial infec- 
tions including conjunctivitis, blepharitis, dac- 
ryocystitis, keratitis, hordeolum, lid abscesses and 
for the prevention of post-operative infections 


For infections of the nose and ear: 


FURACIN nasal -topically effective antibacte- 
rial in rhinitis, nasopharyngitis and sinusitis: available in 15 cc. 
dropper bottles, providing Puracin (brand of nitrofurazone) 
0.02% in an isotonic, buffered solution as: Pusacin 
Eruepaine (with ephedrine* HCl 1%); Nasat wire 
Neo-Synernainet (with phenylephrine * HC! 0.25%). 


FURACIN SOLUTION prompr antidac- 
terial and deodorizing action in otitis. 

Ear contains Furacin (brand of nitrofura- 
zone) 0.2% in hygroscopic, water-soluble, polyethylene glycol. 
Dropper bottle of 15 cc. 


a 


FURACIN 
ophthalmic 


Pusactw Orntuatmic Liquip (sterile) contains 
Furacin (brand of nitrofurazone) 0.02% dissolved 
in an isotonic aqueous solution Dropper bottle of 
15 cc. Pumactw OINTMENT contains 
Furacin (brand of nitrofurazone) 1% in a petro- 
latum base. 3.5 Gm. tube. 


class of antimicrobials 


See 
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KEELER HEADBAND TRIAL FRAME 
A simple, time-saving and versatile frame ideal 
for the busy practitioner. 


© Sette enivonel joints eliminate bridge and sides—speed and simplify centering on asym- 

rical faces 

@ Beck Vertex Distance caw to ust and simple to measure tely aluable for 
aphakics and high myopes. 

@ Absence of bridge facilitates accurate location on children. 

@ Firm yet comfortable headband is \ess distracting for children than conventional devices. 


OUTSTANDING EQUIPMENT 


KEELER MAGNIFYING SPECTACLE 
Each individually made to user's own ata 


@ Remarkably flat, color-free 35mm field. 


@ Magnification X 2.2. 
@ Gare can alter from central, magnified, field to peripheral, unmagnified, field without change 
focus of position. 


@ Unique ‘'slip-on"’ telescope assembly for rapid, simple cleaning. 


KEELER OPTICAL PRODUCTS INC. a 


617 S$. 52nd Street, Philadelphia 43, Pa., USA 
GRANITE 4-5310 & KINGSWOOD 4-0874 


O-OPERATIVE THERAPY 


Dual Action in 
Ocular Disorders 


TERRA-CORTRIL 


brand of oxytetracyciine and hydrocortisone | 
ophthalmic suspension 


supplied: in amber bottles of 5 cc., with 

sterile eye dropper, containing 5 mg. oxytetra- 

cycline hydrochloride (Terramycin®) and 

15 mg. hydrocortisone acetate (Contait®) 

# per cc. of sterile suspension. 

also available: Cortrit Acetate Ophthalmic 

Ointment and Cortait Tablets. 

PFIZER LABORATORIES 
Division, Chas. Pfizer & Co., Inc. 

Brooklyn 6, New York 


*Trademark 
ites, 
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New 


Disposable, transparent icc plastic tubes 
with dropper nozzle and replaceable cap. 


NON-FLAKING ® Sterile - Fully Potent 
UREA CAP 


TO KEEP DUST ® Hermetically Sealed 
® Controlled Dropping 
® Salvageable Remainder 


® Light - Unbreakable 


AS AN EXTRA CHECK 

AN 

AGAINST POSSIBLE ® Space Saving 

® For Operating Room 
Hand Bag 


Treatment Stand 


Packaging - Boxes of 10 and 25. 


Atropine |%, Tetracaine '/2 %, Fluorescein 2%, others. 


Send for free sample box of Dropperettes 


THE ISO-SOL CO., INC., BROOKLYN 17, N. Y. 
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MU-LIME 0-25 


Nu-Line D-25 series. With 25 mm. wide 
segments and a SPECIAL ee 


treatment designed especially for 
segment bifocals. 


Nu-Line 7 CV-25. The popular Nu-Line 
7 with a new 25 mm. segment. 


CV 6-25. The widely used general 


purpose CV with new 25 mm. segment. ‘ 


Univis Ultra CV. The world’s most incon- 
spicuous 3-foci lens. Reading segment 
only % the ordinary thickness. The 
finest multifocal lens ever designed for 
those who can afford only the best. 


Yesterday’s vision today— 
with the 
multifocals 


of tomorrow! 


R un ivis 
Your Univis prescription guaran- 
tees the most nearly perfect vision 
possible in presbyopia—always. 
Patient satisfaction is such an im- 
portant factor in practice-building. 
Remember that Univis is always 
a long stride ahead of the field in 
design and quality control. Stay 
ahead with Univis—the multifocals 
of tomorrow today. 


The 
Jnivis. 


Lens Company 
Dayton 1, Ohio 


Now—NEW 
| for you! 
& 
1 wo | 
(= | 
| UNIVIS da 
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MOORFIELDS 
SYNOPTOPHORE 
from 


CLEMENT 
CLARKE 


of 
England 


GLEMENT CLARICE 


The Moorfields Synoptophore has long enjoyed the universal 
recognition as the most important orthoptic apparatus. Originally 
evolved from the simple Worth’s Amblyoscope, its development 
has kept pace with the many improvements in orthoptic technique. 

When the two optical tubes are moved through any angle the 
movements are concentric with those of the visual axes. A simple 
slow motion device is provided for duction exercises, and by 
releasing a locking key the two tubes may be rotated in co-ordina- 
tion for kinetic exercises. 

Large diameter lenses and stainless steel mirrors, producing a 
brilliant image, are fitted into eyepieces so shaped to facilitate 
observation of the corneal reflexes. Auxiliary cells for standard 
sized trial lenses and prisms are supplied. 

The interlenticular distance may be varied from 50 mm, to 
80 mm. Interpupillary distances smaller than 50 mm. are perfectly 
accomodated. Cyclophoria and hyperphoria may be measured with 
great accuracy and the slow motion vertical screw is also valuable 
in estimating vertical ductions. Other features include adjustable 
chin and forehead rests, two flashing switches of the latest micro 
tyre and two dimming rheostats. 


CLEMENT CLARKE ORTHOPTIC BOQUIPMENT INCLUDES: 
The Lyle Major Amblyoscope. Hess Screem, Chetroscopes, Worth's 4 Dot Tes, 
ete. 


63, WIGMORE STREET, LONDON, W.1. ENGLAND 


CURRY & PAXTON INC., 1 101 PARK AVENUE, N.Y. 17. LEXINGTON 2-76 
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STERILE Buffered 
OPHTHALMIC SOLUTION 


NEOZIN'’S astringent, antiseptic and 
decongestant action is particularly 
effective in catarrhal, allergic, or in- 
flammatory conjunctivitis. NEOZIN 
relieves itching and smarting associ- 
ated with eyestrain, and provides the 
gentle, soothing effect desired in treat- 
ing ocular inflammation. May be used 
with safety in all age groups. Supplied 
in new 15cec. PLASTIC container, and 
hermetically sealed 15cc. glass vial, 
dropper enclosed. 


Professional Pharmacal Co., Inc. 
Phermecevticel Manufacturers 
San Antonio, Texas 


“Manufacturers of fine ophthalmic solutions 
since 1943" 
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A 


TIME 


TESTED 
FORMULA 


WKOrPrn 


NEOZIN 


In a non-irritating 
STERILE buffered 
aqueous solution. 


NEOZIN is the Trade- 
mark of Professional 
Pharmacal Co., Ine. 

*Registered Trademark 


W inthrop-Stearns, Ine. 


Write for samples and literature on complete 
line of ophthalmic solutions! 


bys 
Gis Ges 
NEW PLASTIC “Ss 
CONTAINER SOPHTHALMOLOGY 
® Will not break or s; | 
Neo-Synephrine* 
gr. (0. gm). 
| 
= 
| PROFESSIONAL PHARMACAL CO., INC. 
Address 
i 
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new compact pocket 

medikit 
of “essentials” for 

emergencies — 


On vacations, motor trips, trains, 


planes, fishing and hunting trips, 
theatres, social events, etc. 


—or for use in routine practice 

by those who do not usually 

carry a “black bag” 
The Perfect Gift for a Colleague—or for 
yourself! Contains essential diagnostic in- 
struments, therapeutic equipment and medi- 
cations—in a compact leather case small 
enough to be carried in a pocket, purse 
or glove compartment. Send check or 
money order for $32.50. 


Only 5 in. by 414 in. by % in. 
13% ex. complete! 


Contents of Medikit — 


Steel knife - Screw driver and file - Bond-cids (May be replaced 
by plestic ruler with magnifying lens.) « Syringe ond needle in 
sterile metal cose with rubber cap - Reflex hommer with magnet- 
ized pin - 3 viel of medicetion for injection Flashlight Measur- 
Stethoscope dioptwagm Suture material with swedged needle 

cartridge of penicillin with sterile needle - Glow 
Tiswe forceps Scissors Bolipoint pen 
ond skin marker - Bard-Parker 


V. MUELLER & CO. 


330 South Honore St., Chicago, lil. 
Rochester (Minn.) Dallas Houston 


\ 
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Sterile, buffered ophthalmic suspensions of Cortisone 
Acetate and Hydrocortisone Acetate for topical use. In 
Methyl Cellulose for more uniform suspension, more pro- 
longed contact (5 to 6 times longer), and better disper- 
sion when applied to the eye. 


ADVANTAGES OF DROP-TAINER PRODUCTS 
Sterile Stable Preserved against contamination 
e Convenient to carry and use: better drop control 

e Economical: non-spillable and non-breakable @ Uniform 


Available from pharmacies and wholesole drug suppliers 


the U.S.A. ond Conede (Conadion Distributors, imperial Optical Alcor 


Compony, Toronto, Canade). Write for catolog descriptive of INCORPORATED 
miotics, mydrictics, anesthetics, etc., supplied in Drop-Teiner. FORT WORTH, TEXAS 


5% AND 2 
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SLIT LAMP APPARATUS 


ON INSTRUMENT TABLE OR COM. 
POUND STAGE, the latter designed 
for electric tables or refracting units. 


Requires no adjustments. The 
slit lamp can be swung past the 
corneal microscope without in- 
terruption of observation. 

Can be set for five different 
magnifications by simply turning 
a knob, without changing objec- 
tives, eyepieces, or the working 
distance. 

Maximum brilliance of the il- 
luminating rays and sharpest 
possible definition of the micro- 
scope images. 

Supplementary equipment, 
such as Hruby lens, gonioscope, 
photo attachment, etc., are avail- 
able. 


IN WEST GERMANY 


ALCESSOIRIES 


ATTACHMENT FOR GONI- 
OSCOPY (left) consisting of: 4- 
mirror contact glass with 
handle, carrier and vehating de- 
vice. Rotatable prism in mount. 
To keep lid apart during ex- 
amination we offer one each 


small and large lid separator. 


PHOTO ATTACHMENT (right) 
with electronic flash equipment 
to automatically photograph 
anterior segment of eye at mag- 
nifications of 1x or 2x. 


a Write for literature 


CARL ZEISS, UNC... 485 Fifth Avenue, New York 17, N.Y. 


Guaranteed Uninterrupted Repair Service 


| 
¥; 
MADE BY 
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after 
cataract 


surgery........ CATA 


CATAREX service provides: 


a succession of temporary adjustment 
lenses of the necessary power to temper 
the shock of transition to complete 
aphakic correction 

immediate, accurate correction in 
sphere, cylinder and axis in a 
lightweight, cosmetically excellent 
lens in a modern straight-top bifocal 
the necessary lens changes as ordered 
by the ophthalmologist 

a simple method of determining 

the most accurate Rx, including 
comfortable pupillary distance, bifocal 
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sary, in order to arrive at the proper final correction. 


In actual clinical practice, more than 96% of all cataract 
Rxes have been satisfactorily completed by the use of 
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cataract bifocals in the final Rx. 

Ask your optician or optical laboratory about Catarex 
service. 
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TOO MUCH OF A GOOD THING 


We can't forget the patient who went to his ophthalmologist wearing glasses with the 
prescription 

O.D. —9.00 

OS, —7.75 


In the course of the examination the doctor found that the patient was using his right 
eye for distance while suppressing his left, and his left eye for near while suppressing his 
right. Assuming that it was desirable to achieve binocular vision, his proper prescription 
should have been 

O.U. —9.00 

Add +1.25 


With this correction in the trial set the patient was corrected to 20/20 in each eye for 
both distance and near. However, he was 55 years old and had been wearing his former 
lenses for five years. With his new lenses he complained that he could not see clearly 
either for distance or reading. In other words, the right glasses were wrong for him. 
Now the prescription was changed to read 


O.D. —9.00 
O.S. —8.50 
Add +-0.75 


These lenses were accepted by the patient and he gradually began to use his eyes together. 
Within a year the prescription was corrected completely, and the patient achieved the 
binocular vision he had been without for so long. 


This case is an excellent example of a patient's inability to accept a large change of any 
type. One very successful ophthalmologist states that he would “not make any total change 
in power exceeding 0.75 diopters and no more than 0.50 in any meridian.” 


This type of treatment is beneficial to the patient, the ophthalmologist and, incidentally, 
to the optician. 


“if it’s a lens problem, let’s look at it together” 
THE HOUSE OF VISION—MAKERS OF PRESCRIPTION GLASSES FOR THE 
MEDICAL PROFESSION—WILL BE HAPPY TO FILL YOUR PRESCRIPTIONS. 
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TONOGRAPHY IN SOME PROVOCATIVE TESTS FOR GLAUCOMA* 


Hetvi SWANLJUNG, M.D., anp Frepertck C. M.D. 
lowa City, lowe 


Any method of examination that will en- will give a significant rise of the intraocular 
able us to make an earlier diagnosis of glau- pressure after caffeine or with the lability 
coma warrants further investigation and test. This percentage is obviously too low to 
trial. A great number of provocation tests be of any practical value and we will usually 
have been employed for this purpose with resort to provocative tests of a higher degree 
varying results. Frequent overenthusiasm has of reliability. 
been followed by disappointment and many The mechanism of some provocative tests 
of these tests have fallen into disrepute. has been studied extensively. In the water- 
However, we believe that a number of pro- drinking test for instance the increase in the 
vocative tests can be judiciously used with intraocular pressure can be correlated to the 
advantage and that most of the misunder- fall of the osmotic pressure and the sodium 
standing surrounding them can be cleared by in the blood.*** In the lability test we have 
a better understanding of some of their basic partly an embarrassment of venous outflow 
properties. from the head. The variations in the effective 

We are interested in two main properties mechanism of these tests account for the in- 
of any provocative test. One is its reliability, complete parallelism among them. One eye 
the other one is the mechanism by which it may give a positive result with the water- 
increases the intraocular pressure. The re- drinking test, but an insignificant increase in 
liability of a provocative test is the relative intraocular pressure after caffeine and vice 
number of positive results in a series of versa. This would make it advisable to use 
early, untreated cases of glaucoma. Unfor- the whole battery of provocative tests in a 
tunately, there is no single test with a reli- dubious case of glaucoma, provided one test 
ability of 100 percent. This is perhaps due after the other gave a negative result. One 
to the fact that the increased intraocular pres- positive test would obviously make any 
sure is not always due to the same pathologic further testing unnecessary. In any case, this 
process. The degree of reliability can be esti- form of diagnosis would be highly impracti- 
mated only after examining a large series of cal and we have to select the tests which are 
cases. This has been done by pooling patients most practical, have a high degree of reli- 
from various clinics.** The degree of reli- ability, and have an effective mechanism 
ability varies with the test. It is only five per- which would lead us to expect an increased 
cent for the caffeine test and about 15 per- intraocular pressure in a particular type of 
cent for the lability test. That means only glaucoma. It is certainly unlikely for ex- 
five or 15 patients out of 100 early glaucomas ample, that an eye with chronic simple glau- 


coma would give a positive result to a dark- 


* From the Department of Ophthalmology, Col- test. 
lege of Medicine, State University of lowa. Pre- 
sented at the meeting of the Midwestern Section, We have selected for our study two pro- 


Association for Research in Ophthalmology. vocative tests of high reliability in eyes with 
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chronic simple glaucoma. The first test is 
the water-drinking test. This test has been 
extensively studied, It is effective because of 
a lowering of the osmotic pressure in the 
plasma which increases the relative hyper- 
tonicity of the aqueous, This test has many 
advantages. It is easy to administer and en- 
tails no discomfort for the patient. Its reli- 
ability has been estimated from 27 to 67 per- 
cent.® 

Our plan was to do tonography before and 
during the test. This has already been done 
by A. DeRoetth, Jr., who found an increased 
rate of flow of aqueous in glaucomatous and 
normal eyes.*’ The facility of aqueous out- 
flow remained unchanged in glaucomatous 
eyes but increased in normal eyes. It was 
our plan to check these findings and in addi- 
tion to evaluate the administration of 
Diamox during the water-drinking test.* If 
the increased intraocular pressure during a 
positive water-drinking test is indeed caused 
by an uncompensated increased rate of 
aqueous flow it should be possible to sup- 
press this reaction completely or partially by 
the simultaneous administration of this 
potent carbonic-anhydrase inhibitor. 

The other provocative test studied was the 
Priscoline test. This test was described by 
Leydhecker in 1954." It consists of a sub- 
conjunctival injection of the vasodilator. A 
normal eye will be able to compensate the 
sudden hyperemia, a glaucomatous eye will 
experience a marked rise in pressure. The 
advantages of this test are manifold. This is 
a provocative test which acts on the eye 
directly and not via systemic effects of blood 
pressure, blood flow, osmotic pressure, and 
so forth. These systemic effects may be in- 
fluenced by many factors, such as the condi- 
tion of the kidney, the heart, and so on. The 
Priscoline test is relatively independent from 
these factors. Another great advantage is the 
fact that one eye alone can be tested while 
the other eye remains unaffected, The other 
eye may serve as a control or may be entirely 


* This procedure was suggested by Dr. Bernard 
Schwartz, lowa City, lowa. 


unsuited for a provocative test. So far, no 
tonographic studies on this test have been 
reported. 

METHOD 


The patients for this study were taken 
from the eye clinic of the University Hos- 
pital and the eye service of the Veterans Ad- 
ministration Hospital in lowa City. The pa- 
tients had a diagnosed or suspected chronic 
simple (open-angle) glaucoma. Evaluated 
were only eyes without previous antiglau- 
comatous surgery. Miotics were discontinued 
at least 24 hours prior to the provocative 
tests. Only two of the 37 patients were en- 
tirely control cases without any symptoms or 
signs of glaucoma. 

The intraocular pressure was measured 
with the Schigtz tonometer, the patient lying 
flat on his bed. The scale readings were trans- 
posed into or recorded in millimeters of mer- 
cury according to the new scale published by 
the American Academy of Ophthalmology 
and Otoloryngology. 

The tonography was performed according 
to the method of Grant. Prior to the control 
tonography two tonometric readings were 
taken in 20- to 30-minute intervals in order 
to detect any pronounced spontaneous varia- 
tion. An interval of five minutes was always 
allowed between the tonography of the right 
and the left eye. This was done to eliminate 
the tonography of one eye influencing the 
aqueous flow in the other eye. The right eye 
was always tested first, except after an injec- 
tion of Priscoline where the injected eye was 
tested first. However, this interval of five 
minutes is probably not enough, as it was 
found that the intraocular pressure in the left 
eye was consistently lower than in the right. 
This does not mean that the resistance to 
outflow and the aqueous flow were neces- 
sarily also influenced. 

The water-drinking test was done at ap- 
proximately the same time of the day as the 
preceding control tonography. In a few cases 
it was impossible to keep the patient over- 
night. There, the water-drinking test was 
done one hour after the control tonography. 
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The patient was asked to drink 1,000 ce. 
water within two to four minutes, This was 
done on an empty stomach, Tonography was 
done either 20 and 60 minutes later or only 
once, 30 minutes later. It was felt that the two 
tonographies did not differ appreciably. 
Therefore, only one tonography was done 
after the drinking of water in the majority 
of cases. 

For the Priscoline test, one cc. of the solu- 
tion containing 0.01 gm. of the active drug 
in distilled water was injected subconjunetiv- 
ally about 10 mm. away from the limbus near 
the 6-o’clock meridian and into the lower 
fornix. Ophthaine was used as a local anes- 
thetic. Tonography was performed 20 to 30 
minutes after the injection, the injected eye 
being tested first. In the beginning many pa- 
tients complained about immediate and late 
local irritation and pain. Later on we instilled 
suprarenin and cortisone after the test was 


over. No further patient compiained about 
the late pain and only a few remarked upon 
a certain fullness of the eye. Pilocarpine 
was instilled whenever the intraocular pres- 
sure reached 35 mm. Hg or more after the 
test, 

In the instances of combined Diamox- 
water-drinking test the tonometric readings 
were taken and the patient took 500 mg. of 
Diamox. At least one hour later the tension 
was again recorded and the water-drinking 
test was started. Thirty minutes later the 
final tonometric reading was taken and ton- 
ography was performed. 


RESULTS 


The first charts illustrate the results of the 
water-drinking or the Priscoline test on nor- 
mal eyes. As normal eyes are here grouped 
control eyes or eyes on which the subsequent 
clinical course did not substantiate the ort- 
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Chart | (Swanljung and Blodi). The effect of the water-drinking test on the 
intraocular pressure of 39 normal eyes. 
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CHANGE AFTER WATER DRINKING TEST 
{ 


| Lill 


FACILITY OF AQUEOUS OUTFLOW (omm/min/mm Hg) 


Chart 2 (Swanljung and Blodi). The effect of the water-drinking test on the 
facility of aqueous outflow of 39 normal eyes. 


ginal suspicion of a glaucoma. These patients 
were referred for a provocative test because 
of a pale disc, an unexplained constriction of 
the visual field, a single suspicious tonometric 
reading or the presence of a severe, usually 
secondary, glaucoma in the fellow eye. 

Chart 1 shows the influence of the water- 
drinking test on the intraocular pressure of 
39 normal eyes. The response varied be- 
tween a decrease of 1.5 mm. Hg and an in- 
crease of 5.0 mm. Hg. The mean value was 
+1.2 mm. Hg, the median being +1.0 mm. 
Hg. The changes in the facility of outflow 
(chart 2) were less consistent, but generally 
not of high magnitude (between +0.14 and 
—0.125). The mean value was 0.006 
cmm./min./mm, Hg, the median being 
~0.01. The variations in the total aqueous 
flow (chart 3) are comparable to Chart 2. 
The mean value here is —0.12 cmm./min., 
the median being zero. 

Charts 4 to 6 illustrate the reaction of 21 


CHANGE AFTER BATER DRINKING TEST 


RATE OF FLOW OF AQUEOUS (mn/Min.) 


Chart 3 (Swanijung and Blodi). The effect of 
the water-drinking test on the rate of flow of 
aqueous of 39 normal eyes. 
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CHANGE AFTER PRISCOLINE TEST 


PRESSURE IN om Hg 


Chart 4 (Swanljung and Blodi). The effect of 
the Priscoline test on the intraocular pressure of 
21 normal eyes. 


CHANGE AFTER PRISCOL INE TEST 


Chart 5 (Swanljung and Blodi). The effect of the 


Priscoline test on the facility of aqueous outflow of 
21 normal eyes. 


CHANGE AFTER PRISCOLINE TEST 


RATE OF FLOW OF AQUEOUS (cmm/min.) 


Chart 6 (Swanljung and Blodi). The effect of the 
Priscoline test on the rate of flow of aqueous of 
21 normal eyes. 


normal eyes to a subconjunctival Priscoline 
injection. This was followed by a constant 
rise in intraocular pressure (chart 4). This 
increase varied from 1.5 to 10.0 mm. Hg. 
The mean value for this increase was 5.8 
mm. Hg, the median being 6.5 mm. Hg. The 
values for the facility of outflow (chart 5) 
showed great variations, the changes were 
between +0.15 and —0.21. The mean value 
was —0.03 cmm./min./mm. Hg, the median 
being —0.02. The values for the total rate 
of flow are similarly irregular (chart 6). 
The changes between the readings before 
and after injection of Priscoline varied from 
+5.30 to —2.23 cmm./min. The mean value 
was +1.0 cmm./min., the median being 
+1.25. 

The following charts show the results of 
the two provocative tests on 21 glaucomatous 
eyes. Only such eyes were selected for this 
study which had no previous glaucoma sur- 
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CHANGE AFTER GATER TEST 


PRESSURE IN am Hg 


Chart 7 (Swanijung and Blodi). The effect of 
the water-drinking test on the intraocular pressure of 
21 glaucomatous eyes. 


gery and in which the intraocular pressure 
was not higher than 31 mm. Hg and only 
exceptionally higher than 28 mm. Hg. Some 
of the eyes were well controlled with a 
miotic. As all treatment was discontinued at 
least 24 hours before the provocative test, 
a few of these eyes had a pathologically in- 
creased pressure before the water-drinking 
test. No eye, however, was subjected to a 
Priscoline test with an initial pressure over 
28 mm. Hg. 

The effect of the water-drinking test on 
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these eyes is shown in Chart 7. The majority 
of these eyes reacted with an increase in 
intraocular pressure; only one eye showed 
a slight decrease (1.0 mm. Hg) and one eye 
did not show any change at all. The highest 
increase was 13.5 mm. Hg and the mean in- 
crease was 6.5 mm. Hg, the median being 
+6.0 mm, Hg. The influence on the facility 
of outflow was slight (chart 8). The changes 
varied here from —0.05 to +0.07. The mean 
value was +0.009, the median being +0.015. 
The total rate of flow varied considerably 
in this series (chart 9). The changes were 
from +4.80 to —2.05 cmm./min. The mean 
value was +0.65 cmm./min., the median 
being + 0.66, 

Charts 10 to 12 show the influence of the 
Priscoline test on 10 glaucomatous eyes, nine 
of which had a tonography before and after 
the test. Chart 10 illustrates the increase in 
intraocular pressure after the injection of 
the vasodilator. It is obvious that the re- 
sponse was uniformly positive, the smallest 
increase being 6.5 mm. Hg and the highest 
14mm. Hg. The mean rise was 11.4 mm. Hg 
and the median was 11.50 mm. Hg. 

The changes in the facility of aqueous 
outflow are depicted in Chart 11. The out- 
flow facilities were apparently influenced to 
a slight degree only and occurred in both 
directions. In five out of nine eyes the 
changes were minimal and practically neglig- 
ible. The highest increase among all nine 
eyes was +0.06 and the most pronounced 
decrease was —0.08 cmm./min./mm. Hg. 
The insignificance of these changes is char- 
acterized by the mean value which is less than 
0.002, while the median is zero. The flow of 
aqueous on the other hand increased in the 
majority of cases considerably after the in- 
jection of Priscoline (chart 12). The highest 
increment was' + 4.0, the lowest —0.4. Only 
three eyes out of nine showed a minimal de- 
crease in the rate of flow. The mean increase 
was here +1.02 cmm./min. and the median 
was +1.0. 

The last set of charts illustrates the in- 
fluence of Diamox on the water-drinking test 


in 12 glaucomatous eyes. Chart 13 gives the 
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The effect of the water-drinking test 
on the facility of aqueous outflow of 


. | . | | | Chart 8 (Swanljung and Blodi). 
21 glaucomatous eyes. 


FACILITY OF AQUEOUS OUTFLOW (cmm/min/mm Hg) 
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| Chart 9 (Swanljung and Blodi). 
| . The effect of the water-drinking test 
| ’ | on the rate of flow of aqueous of 21 

glaucomatous eyes. 


RATE OF FLOW OF AQUEOUS (cmm/min.) 
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Chart 10 (Swanljung and Blodi). The effect of 
the Priscoline test on the intraocular pressure of 
10 glaucomatous eyes. 


difference in intraocular pressure between 
the water-drinking test with and without 
Diamox, The intraocular pressure was uni- 
formly lower when Diamox was given prior 
to the water-drinking test. The difference 
varied from 17 to 1.5 mm, Hg. The mean 
drop was 9.5 mm. Hg and the median value 
was 8.75 mm. Hg. P 


Chart 14 shows the difference in facility 
of aqueous outflow between the water-drink- 
ing test with and without Diamox. Here, the 
changes are not consistent, three eyes experi- 
enced an increase in the facility, while in the 
others this facility decreased. The most 
marked increase was +0.07 and the most 
pronounced decrease was —0.12. The mean 
value was —0.02 cmm./min./mm, Hg, the 
median being —0.04. 

The influence of Diamox on the rate of 
flow of aqueous during the water-drinking 
test (chart 15) revealed a marked drop in the 
total flow. With the exception of one eye, 
which experienced a minimal increase in flow, 
all the other eyes had a markedly decreased 
flow. This difference varied between +0.02 
and —6.0 cmm./min. The mean value was 
—2.7 cmm./min., the median being — 1.09. 


COMMENT 


The results of the water-drinking test in 
normal eyes more or less confirmed previous 
findings. The changes in the intraocular pres- 
sure were erratic, but the increase was never 
more than 5.0 mm. Hg in our 39 eyes and 
we therefore look with great suspicion upon 
an eye that shows an increase of more than 
6.0 mm. Hg after the water-drinking test. 
The facility of aqueous outflow varied a 
great deal after this test. In 13 eyes the 
facility was increased, in three it remained 
unchanged, and in 23 it decreased. Chart 2 
shows, however, that there is a definite trend 
for eyes with low initial facility of outflow 
to respond with an increase and vice versa. 
The rate of flow shows, by necessity, a simi- 
lar distribution. It seems that eyes with high 
initial flow respond with a decrease in flow 
after the water-drinking test. 

The Priscoline test gave a uniform in- 
crease in the intraocular pressure. It did not 
exceed 9.0 mm. Hg in 21 normal eyes. An in- 
crease of 10 mm. Hg or more is therefore of 
some diagnostic value. Tonography revealed 
a response similar to the water-drinking test. 
There was a great variation in the facility 
of outflow with a definite tendency for the 
eyes with high initial facility to respond with 
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FACILITY OF AQUEOUS OUTFLOW (cmm/min/mm Hg) 


Chart 11 
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RATE OF FLOW OF AQUEOUS (cmm/min.} 
Chart 12 


Charts 11 and 12 (Swanljung and Blodi). The effect of the Priscoline test on the facility of aqueous 
outflow and the rate of flow of aqueous of nine glaucomatous eyes. 


a marked decrease. It seems that the pro- 
nounced hyperemia produced with Priscoline 
does not increase the total rate of flow when 
the initial flow is high. 

In the 24 glaucomatous eyes the water- 
drinking test produced a uniform increase 
in the intraocular pressure, which was 6.0 
mm. Hg or more in 18 eyes. The facility of 
outflow varied comparatively little and the 
changes that occurred did not follow any 
particular pattern. This would indicate that 
the usually decreased facility of outflow in 
glaucomatous eyes is little influenced by this 
provocative test. The total rate of flow 
showed an increase in the majority of cases. 
The six exceptions to this increase occurred 
in those eyes which had a minimal increase 
in intraocular pressure. 

The Priscoline test produced a uniform 
increase in intraocular pressure in 10 glau- 
comatous eyes. In six of these eyes the in- 
crease was more than 10 mm. Hg. Four of 
these six eyes had previously given a nega- 
tive result to a water-drinking test. The 
changes in the facility of outflow were small 


ed 


Chart 13 (Swanljung and Blodi). The influence of 
Diamox on the intraocular pressure after a water- 
drinking test in 12 glaucomatous eyes. 
and inconsistent. The total rate of flow in- 
creased in the majority of cases. 

The influence of Diamox on the water- 
drinking test was first of all a decrease in the 


ae 
od 
10 


1% HELVI SWANLJUNG AND FREDERICK C. BLODI 


| 


FACILITY OF AQUEOUS OUTFLOW (omm/min/mm Hg) 
Chart 14 


RATE OF FLOW OF AQUEOUS (cum/min.) 
Chart 15 


Charts 14 and 15 (Swanljung and Blodi). The influence of Diamox on the facility of aqueous outflow 
and on the rate of flow of aqueous after a water-drinking test in 12 glaucomatous eyes. 


response of the intraocular pressure. This 
occurred in all the 12 glaucomatous eyes so 
tested. Again the influence on the facility of 
outflow was small and varied somewhat with 
the facility of outflow without Diamox. If 
the facility of outflow was high after the 
* water-drinking test, Diamox reduced it con- 
siderably. The influence of Diamox on the 
rate of flow after the water-drinking test 
showed a practically uniform response. The 
rate of flow was markedly decreased except 
in oné eye in which it remained nearly con- 
stant. This is another proof that Diamox is a 
powerful inhibitor of the total rate of flow 
of aqueous, 
SUMMARY 


1. The water-drinking test was performed 
on 39 normal eyes. None showed an increase 
of more than 5.0 mm. Hg. The facility of 
outflow varied considerably but seemed to 
increase when the initial facility of outflow 
was low and vice versa. In the same way 
eyes with an initial high rate of flow re- 
sponded with a decrease in flow and vice 


versa. 


2. The Priscoline test was done on 21 
normal eyes. All experienced an increase in 
intraocular pressure up to 9.0 mm. Hg. Fa- 
cility of outflow and toal rate of flow of 
aqueous behaved practically identical as in 
the water-drinking test. 

3. The water-drinking test was done on 
24 glaucomatous eyes. Six eyes did not re- 
spond with an increase in the intraocular 
pressure of 6.0 mm. Hg or more. The facility 
of outflow changed very little. The rate of 
flow increased in all cases with a pathologic 
response of the intraocular pressure. 

4. The Priscoline test was performed on 
10 glaucomatous eyes, six of which experi- 
enced a rise in intraocular pressure of more 
than 10 mm. Hg. The facility of outflow 
did not change considerably. The rate of 
flow was markedly increased. 

5. A dose of 500 mg. Diamox was given 
one hour before the water-drinking test in 
12 patients with chronic wide-angle glau- 
coma, The rise in intraocular pressure was 
uniformly reduced. The facility of outflow 
showed inconsistent changes. The total rate 
of flow was decreased. 


| 
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CONCLUSIONS 


The water-drinking test should be the first | 


provocative test in a suspicious case of 
chronic glaucoma. It reliability was, in our 
series, 70 percent. If it is negative, the Pris- 
coline test should be done. Its reliability was 
60 percent but it was positive in cases which 


did not respond to the water-drinking test. 
Both tests are effective via an increased total 
flow of aqueous. The facility of outflow 
changes little in glaucomatous eyes. The in- 
creased total flow in the water-drinking test 
can be diminished by Diamox. 

University Hospitals. 
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IONOMETRY OF THE AQUEOUS HUMOR* 


REPORT ON THE MODE OF ACTION OF ACETAZOLEAMIDE 


A. Urrets-Zavacia, JR., 


M.D., anp G. Remepr, B.S. 


Cérdoba, Argentina 


According to Friedenwald and Kinsey's” 
well-known formula 


[OP = Kin [OP — OPp: + Cap 


the smaller the facility of outflow of the 
aqueous humor (k.y,) and the larger the 


kin 
value of the fraction -— , the greater 


will be the influence which eventual varia- 
tions in the mean uveal capillary pressure 
(Cap P) and in the osmotic pressure of 
blood plasma (OP,p,) and aqueous (OP,,) 
will have on the intraocular pressure (IOP). 
When as in the normal human eye, that frac- 
tion is equal to 0.1, relatively large variations 
of Cap P, OP», and OP,, will determine but 
slight changes in intraocular pressure; but 
when, as in glaucoma, the outflow is impaired 


and the value of = a approaches 1, any 
is out 
variation in the magnitude of those factors 


*From the Instituto de Investigaciones Médicas 
“Mercedes y Martin Ferreyra” and the Clinica del 
Glaucoma y Cirugia de Cérnea ( Hospital Italiano). 


will affect the ocular pressure in a tremen- 
dous proportion ( Urrets-Zavalia®). 

This is why (1) all agents capable of alter- 
ing the osmotic pressure of blood plasma are 
by far more operative in modifying the in- 
traocular pressure in glaucomatous than in 
normal individuals (de Roetth**), why (2) 
the variations in capillary pressure which 
appear in response to phasic diurnal changes 
in arteriolar tonus (Duke-Elder’) give rise 
to much larger tensional Oscillations in the 
former than in the latter. and why (3) the 
hypotensive effect of cyclodiathermy and of 
carbonic anhydrase inhibitors—which, as 
will be shown presently, provoke a fall in 
the osmotic pressure of the aqueous—is very 
pronounced in glaucomatous eyes and almost 
negligible in normal eyes. 

Of the various factors upon which the 
intraocular pressure depends, the facility of 
outflow may be easily determined in almost 
all cases by means of tonographic records and 
expressed in terms of a coefficient, C, repre- 
senting the rate at which fluid can be squeezed 
out of the eye in cubic millimeters, per 
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minute and per millimeter (mercury) pres- 
sure (Grant *"*), The resistance to outflow 
may also be measured by means of a special 
technique developed by Goldmann™ on dif- 
ferent grounds and expressed in terms of 
what has been called by him scheinbarer 
Abflussdruck. On the other hand, the uveal 
capillary pressure cannot be measured clin- 
ically except in the rare cases where some 
capillaries are visible biomicroscopically on 
the anterior surface of the iris ( Fritz’®). The 
normal osmotic pressure of the aqueous 
humor and the changes which it may experi- 
ence under different circumstances have been 
studied only exceptionally, in experiments 
designed to corroborate the fact that the 
aqueous humor is hypertonic with respect to 
the plasma and that this hypertonicity results 
from the activity of the cillary body. 

Up to’the time of writing and to the best 
of our knowledge, however, no formal at- 
tempt has been made to appreciate the modi- 
fications which this pressure could eventually 
undergo through the influence of certain 
ocular operations or of the administration of 
drugs.* The osmotic pressure of the aqueous, 
which normally exceeds that of the plasma 
(OP, > OP»), does not seem to be sub- 
stantially modified in chronic glaucoma ; yet 
the hypothesis that some therapeutic agents 
much used in glaucoma—such as the cyclo- 
diathermy operation or the administration of 
acetazoleamide—owe their hypotensive effect 
to an inhibition of the secretory function of 
the ciliary epithelium and to the subsequent 
impoverishment of the aqueous in osmoti- 
cally active salts (Urrets-Zavalia™), sug- 
gests that the measurement of the osmotic 
pressure of that fluid might possess an im- 
mediate clinical value, in so far as it would 
represent a practical means of assessing the 
effectiveness of treatments which do not 
bring about changes in the facility of out- 

*A succint preliminary report on the subject, 
presented to the Sociedad de Oftalmologia de 
Cérdoba on December 10, 1954, has already been 


published (Arch. oftal, Buenos Aires, 30 :92-93 
{Feb.-Mar.] 1955). 


flow, just as tonography does with respect to 
those which produce such changes. 

As direct estimates of the osmotic pressure 
or of the freezing point of such small samples 
of aqueous humor as can be obtained in clin- 
ical and even in experimental work are diffi- 
cult and require expensive equipment, it has 
been considered preferable to study the con- 
ductivity of this humor by appraising the 
resistance which a given column of the same 
opposes to the passage of an alternating cur- 
rent, and to calculate, from the variations 
registered, the changes in the total concentra- 
tion of dissociated salts which must have 
taken place. It will be remembered that the 
power of conducting a current depends for a 
fluid on the actual number of ions engaged 
in the carriage of the charges and also on the 
rate at which they move (Duke-Elder*),. 
Hence the name of ionometry which, short 
of a more precise designation, was given to 
the procedure involved. 

Recently, Duke-Elder, Davson, and 
Maurice*® made use of an apparatus, similar 
in many respects to the one to be described, 
in order to detect the changes in conductivity 
experienced by the aqueous humor and 
plasma when one fluid was dialyzed against 
the other across a separating collodion mem- 
brane. 


INSTRUMENT 


The conductivity cell is in the form of a 
pipette of 0.05-cc. capacity which bears in 
each extremity a platinum wire electrode se- 
cured into place by an airtight plexiglas 
cap. The pipette, which is filled by suction 
without the aqueous being exposed to the 
escape of carbon dioxide, is immersed in 
water contained in a thermally insulated box, 
and kept at a temperature of 37 + 0.2°C. by 
means of a thermostat. The electrodes are 
connected to a modified Wheatstone bridge, 
equipped with high-precision resistances and 
maintained at constant room temperature. 
Readings in ohms are made of the resistance 
represented by the fluid interposed between 
the electrodes. 
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In order to express directly the results in 
terms of variations in molar concentration, 
the instrument was calibrated through a 
series of readings made of a number of 
sodium chloride solutions of different titers ; 
the results were plotted on a chart and a 
curve was drawn, which permitted ascer- 
taining at a glance the significance of any 
change in resistance and to formulate it in 
mM/L equivalent of sodium chloride. 

As duplicate readings on any solution of a 
molarity ranging from 0.1,300 to 0.1,500 
were consistently found to agree to one part 
in 200, it was assumed that an actual differ- 
ence in ionic concentration existed whenever 
a larger discrepancy was encountered. It is 
to be noted that Duke-Elder, Davson, and 
Maurice*® were able to make measurements 
of a precision of no less than one part in a 
thousand, a performance which we have been 
unable to match, for in spite of all efforts 
repeatability could not be carried beyond the 
half-percent limit. 


MeTHOpD 


The experiments designed to demonstrate 
the mode of action of acetazoleamide (Di- 
amox*) were performed on dogs, anesthe- 
tized with diallylbabituric acid (Dial®) given 
intraperitoneally at a dose of 0.06 gr./kg. 
body weight. Thirty minutes later, a drop of 
one-percent tetracaine solution was instilled 

* Diamox (brand of 2-acetylamino-1,3,4-thiadia- 
zole-5-sulfonamide) was supplied through the 
courtesy of Dr. F. C. Ottati, Lederle Laboratories 
Division, American Cyanamid Company, Pearl 
River, New York. 


onto the cornea of one eye and 0.05 to 0.15 
cc, of aqueous humor was removed by means 
of an Amsler cannula. The conductivity of the 
sample was measured and a solution of the 
sodium salt of acetazoleamide in bidistilled 
water injected at a dose of 50 mg./kg. body 
weight. After a delay of one to two hours, 
which allowed the aqueous humor to be 
totally renewed, an equal amount of fluid was 
withdrawn from the fellow eye and the con- 
ductivity measurement was repeated. 


RESULTS 


Seven dogs were submitted to the proce- 
dure just outlined. In five others, intended as 
controls, the experiment was identically per- 
formed but bidistilled water was substi- 
tuted for the sodium-acetazoleamide solution. 

In none of the control animals did the 
conductivity show any change which could 
not be considered negligible (table 1). This 
was also the case in one of the treated ani- 
mals, in which acetazoleamide was given in- 
traperitoneally and the aqueous sample ob- 
tained after a delay of only an hour. On the 
other hand, in the remaining six animals of 
this group, in which the drug was adminis- 
tered intravenously and a delay of two hours 
allowed before the second eye was tapped, a 
net fall in conductivity was recorded (table 
2), which corresponded to an average de- 
crease in osmotic pressure of no less than 5 
mM/L equivalent of sodium chloride. 

When the mean variation in resistance of 
the one series, as stated in percentages, 3.16 
+ 2.11, is adequately compared to that of 


TABLE 1 


CHANGES IN ELECTRICAL RESISTANCE OF AQUEOUS HUMOR (ARAq) FOUND WHEN READINGS 
WERE TAKEN FROM CONTROL DOGS INJECTED WITH BIDISTILLED WATER 


Interval between 


Experiment Route of 
Injection % 

1 Intravenous 2 hr. 0.00 

2 Intravenous 2 hr. +1.10 

3 Intravenous i hr. 45 min. +0.70 

4 Intravenous 2 hr. ~0.20 

5 Intravenous 2 he. —0.00 


Average ARAq: +0.20 +0.69%,. 
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TABLE 2 
CHANGES IN ELECTRICAL RESISTANCE OF AQUEOUS HUMOR OF DOGs (ARAq) 
AFTER ADMINISTRATION OF SODIUM ACETAZOLEAMIDE 
Experimen Route of SRAq 
No. Injection 
1 Intraperitoneal 1 hr. 0.00 
2 Intravenous 2 hr. +6.20 
3 Intravenous 2 hr. +4.20 
4 Intravenous 2 hr. 10 min. +3.10 
5 Intravenous 2 hr. +4.00 
6 Intravenous 1 hr. 55 min. +2.90 
7 Intravenous 2 hr. +1.10 


Average SRAq: +3.1642.11%. 


the other, 0.20 + 0.69, in order to ascertain 
the consequence of the changes registered, it 
is seen that the difference, 2.96+-0.63, being 
equal to 4.69 times its own probable error,* 
may be contemplated as statistically signifi- 
cant. Accordingly, the fall in conductivity pre- 
sented by the aqueous humor of those animals 
which received an injection of acetazolea- 
mide is attributed to a reduction in its elec- 
trolyte content. This, in turn, seems depend- 
ent upon the effect of the drug on the secre- 
tory function of the ciliary epithelium and 
upon the establishment of as nearly a perfect 
thermodynamic equilibrium between this 
fluid and the blood plasma as would be per- 
mitted by the flow still occurring through 
the anterior drainage channels. 


CoMMENT 


A high concentration of bicarbonate and 
of sodium in the aqueous humor has been 
reported recently by Kinsey,”® whose find- 
ings substantiate Friedenwald’s® theory of 
an active transfer of electrolytes into the eye 
by the ciliary epithelium and corroborates 


*The probable error #4 of the difference (m, 
—%,) encountered between both averages was esti- 
mated by means of the formula eA = + Ve.’ + ey’, 
where e, and e, are the probable errors of the two 


mean results, 
To determine the probable error of a given mean, 


a 
the equation e = +0.6745 ——— 
was used, where o stands for the standard devia- 
tion of a single observation and n for the total 
number of observations performed. 


Duke-Elder, Davson, and Maurice’s* con- 
tention that the excess of osmotic pressure 
in the aqueous humor as compared with the 
plasma—a difference which occurs in the 
opposite sense from that required by Don- 
nan equilibrium—is due to an excess of elec- 
trolyte in the former. 

Although, as pointed out by Becker,’ car- 
bonic anhydrase has not yet been directly 
implicated in this transfer, the existence of 
an extremely potent carbonic anhydrase in- 
hibitor, acetazoleamide, seemed to warrant 
an exploration of its effect on the intraocular 
pressure. The opinions on the effect of this 
drug on normal eyes are by no means unani- 
mous; on the whole, however, it may be 
safely assumed that it is unable to influence 
significantly the intraocular pressure, while it 
has been shown ( Becker*) to cause a 55 to 65 
percent suppression of the aqueous outflow. 
This must be attributed to the previously 
noted fact that, the fraction Kin being 

Kin + Kout 
very small in the normal, such changes as 
could affect the osmotic forces of the aqueous 
and plasma can have but a small influence on 
the ocular pressure. Yet, it would be ill 
advised to infer from this that the latter is 
normally not dependent upon the carbonic 
anhydrase activity of the anterior uvea and 
upon the electrolytic content of the aqueous ; 
the truth is that the intraocular pressure is 
actually dependent upon the activity of this 
ferment, though not on this activity alone, 
but on other factors as well, among which 
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that represented by the bulk flow of the 
aqueous is highly significant. 

On the other hand, the collected evidence 
shows that the drug has a definite hypo- 
tensive action in most cases of primary or 
secondary glaucoma, that this action is all the 
more marked the smaller the facility of out- 
flow becomes and the larger the moment 
which the factors OP,, and OP»; propor- 
tionally acquire in the maintenance of intra- 
ocular pressure, and that this action is inde- 
pendent of its renal effect and of the asso- 
ciated alterations in circulating electrolytes 
( Becker*). 

The presence of carbonic anhydrase in the 
ciliary body and the iris has been demon- 
strated by Westrand,” and the inhibitory 
effect of acetazoleamide on the activity of 
this ferment as present in the uvea has been 
determined on tissue extracts by Green, Cap- 
per, Bocher, and Leopold,” who presumed 
that carbonic anhydrase might be directly in- 
volved in the formation of the bicarbonate 
ions found in the intraocular fluid. Were this 
enzyme inhibited by acetazoleamide, sodium 
and bicarbonate would enter the aqueous 
in a lesser amount and osmotic pressure drop, 
the outcome being a lesser water inflow and 
a fall in intraocular pressure. Notwithstand- 
ing, as pointed out by Breinin and Gortz,’ 
in the absence of electrolyte determinations 
this scheme had to remain conjectural, how- 
ever reasonable and in accord with what is 
known of acetazoleamide action it appears. 

As the increment in aqueous resistance 
which was found by us after acetazoleamide 
administration must necessarily correspond 
to a markedly decreased electrolyte content, 
and as it is hard to accept that ions other 
than bicarbonate and sodium might be im- 
plicated in this fall, one is almost forced to 
admit that the reaction is dependent on an 
actual inhibition of carbonic anhydrase, for 
it seems improbable that no connecting link 
should exist between the facts that (1) aceta- 
zoleamide inhibits the carbonic anhydrase 
present in the anterior uvea and (2) that 
acetazoleamide leads to a fall in the electro- 
lyte content of the aqueous humor. Never- 


theless, Green, Bocher, and Leopold's" di- 
rect determinations of bicarbonate ion con- 
centration apparently disprove the assump- 
tion that intravenous injection of acetazole- 
amide lowers appreciably the bicarbonate ion 
content of the aqueous. Their results are, 
however, not absolutely conclusive, in that 
there appears to be an imperfect agreement 
between some of them, and they require con- 
firmation. 

Besides, it must be remembered that the 
secretory function of the anterior uvea is 
only partly necessary for the maintenance of 
the bicarbonate concentration of the aqueous, 
a process of simple diffusion being respon- 
sible for the major part of this ion’s con- 
tent, and that, accordingly, only minor 
changes in the latter might be expected to 
occur even after a complete abrogation of 
that active transfer. 

Although the composition of the aqueous 
humor varies in the different species in so 
far as the relative distribution of sodium, 
bicarbonate, and chloride ions is goncerned, 
it may be presumed that the explanation 
which the herein reported experiments sug- 
gest for the effect of acetazoleamide in dogs 
is also valid for the reaction as observed in 
man. 

The supposition advanced by Green, 
Bocher, and Leopold" that the reduction in 
the bicarbonate content of the anterior aque- 
ous humor of the rabbit, which was found 
by them after a subconjunctival injection of 
acetazoleamide, is due to an augmented 
permeability of the blood-aqueous barrier 
and to a dilution of the aqueous by diffu- 
sion, require special consideration. In fact, a 
moderate increment in the permeability of 
the barrier and in the protein content of the 
aqueous humor does occur in that case, as 
shown by these authors, as it does following 
oral (Appelmans and Michiels') or intra- 
venous (Urrets-Zavalia and Remonda*’) 
administration of the drug. However, it is 
doubtful whether capillary dilation and 
increased permeability actually result in 
a drop in the electrolytic content and in the 
osmotic pressure of the aqueous, either in 


this case or in others where a veritable col- 
lapse of the barrier is known to occur in re- 
sponse to noxious or pharmacologic influ- 
ences. Indeed, Linnér and Friedenwald'’s™ 
studies on the appearance time of fluorescein 
through the pupil into the anterior chamber 
do not seem to support the idea that the in- 
crease in the permeability of the blood- 
aqueous barrier plays a role in the mecha- 
nism whereby acetazoleamide reduces the in- 
traocular pressure. 

It is well known that the short-term use 
of acetazoleamide produces no tonographi- 
cally measurable changes in the facility of 
outflow (Becker,** Breinin and Gortz*). 
Therefore, the decrease observed in the rate 
of aqueous outflow (minute volume, débit) 
must be a consequence of a reduced water in- 
flow. 

The mechanism through which acetazole- 
amide lowers the intraocular pressure is in 
all probability similar or identical to that in- 
volved in the case of cyclodiathermy 
( Urrets-Zavalia®”), of retrobulbar procaine 
injection (de Roetth and Carroll**) and of 
that Sekretionsstop observed by Gold- 
mann’*"* for many months after the per- 
formance of a cyclodialysis or an antiglau- 
comatous iridectomy. As pointed out previ- 
ously (Urrets-Zavalia®), this stop of secre- 
tion must actually be looked on as an arrest 
in the conveyance of osmotically active salts 
by the ciliary epithelium, and not as a total 
detention of the water inflow. 

In passing, it is convenient to note that 
one cannot subscribe to the simplified point 
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of view that the rate of outflow of the 
aqueous humor is necessarily equal to its rate 
rate of formation, since it is known that the 
former may eventually become insignificant, 
or even null, without the inflow of water 
being more than moderately delayed. Such is 
the case when the true outflow pressure— 
defined by Goldmann" ( wirklicher Abfluss- 
druck) as the difference between the intra- 
ocular pressure and the pressure in the epi- 
scleral veins—becomes sinaller than the re- 
sistance to outflow as a result either of 
trauma or disease, or surgical interference, or 
of some therapeutic agent. In these circum- 
stances, the aqueous veins happen to be 
filled with blood and are no longer distin- 
guishable ; the eye becomes a watertight sys- 
tem in so far as the drainage apparatus is 
concerned and the water and solute ex- 
changes proceed, though under modified 
gradients and in a different magnitude, 
through the blood-aqueous barrier ( Urrets- 
Zavalia*™* ). 


SUMMARY AND CONCLUSIONS 


A fall in the electric conductance of the 
anterior aqueous humor of the dog was 
found to occur after intravenous injection of 
acetazoleamide. 

This fall, which corresponds to a drop in 
the electrolyte content and the osmotic pres- 
sure of the aqueous of an order of 5 mM/L 
equivalent of sodium chloride, seems to ac- 
count for the hypotensive effect of the drug 
on glaucomatous eyes. 

Urquiza 337. 
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USE OF ACETAZOLEAMIDE (DIAMOX)* 


For ENDOTHELIAL CORNEAL DYSTROPHY AND DISEASED CORNEAL GRAFTS 


Frepertck W. Stocker, M.D. 
Durham, North Carolina 


In 1952, a successful corneal transplant 
was done on a 40-year-old woman with kera- 
toconus, The graft remained perfectly clear 
for 18 months. Vision in the operated eye 
stabilized at 20/30. At that time corneal 
edema appeared. With the biomicroscope one 
could then observe degeneration of the cor- 
neal endothelium. For some time hypertonic 
solutions and cortisone improved the func- 


* Presented at the 91st annual meeting of the 
American Ophthalmological Society, White Sulphur 
Springs, West Virginia, June, 1955. This paper will 
appear in the Transactions of the American Oph- 
thalmological Society. It is printed here with the 
permission of the American Ophthalmological So- 
ciety and the Columbia University Press. 


tion but the edema gradually became more 
pronounced and finally would no longer re- 
spond to any treatment. It was then decided 
to try Diamox. The patient was given 500 
mg. Diamox and was re-examined after two 
hours. The corneal edema had all but dis- 
appeared. Vision had improved from 20/400 
to 20/40. Encouraged by this dramatic re- 
sult, Diamox was used in other cases of 
endothelial dystrophy. Some of these were 
primary Fuchs’ type dystrophies and others 
had developed secondary to corneal grafting. 
Table 1 shows the response to the Diamox 
treatment in each case. 

It should be emphasized that glaucoma 


TABLE 1 


EFFECT OF ORALLY ADMINISTERED DIAMOX ON 
CORNEAL EDEMA AND VISUAL ACUITY IN PRIMARY 
AND SECONDARY ENDOTHELIAL DYSTROPHY 

Cases) 


Two Hours After Oral Administration 


of 500 mg. Diamox 
Corneal Edema Visual Acuity 
Not Not 
Im- Im- Im- Im- 
proved proved proved proved 
Number of 
Cases 18 4 14 8 


was present in none of these cases. Ad- 
mittedly, in only a comparatively few in- 
stances was the intraocular pressure meas- 
ured with the tonometer. In accordance with 
Doggart' I feel that, in Fuchs’ dystrophy, 
considerable harm may be done by frequent 
instrumental tonometry.’ Since corneal edema 
rarely ever develops until the intraocular 
pressure has reached a level easily recogniz- 
able by an experienced clinician through pal- 
pation, tonometry was considered inadvis- 
able. 

Table 1 demonstrates that in 18 of 22 cases 
the corneal edema had subsided and in 14 of 
22 cases the visual acuity had improved ma- 
terially. Most of the cases which showed 
clearing of the cornea without improvement 
of vision were complicated by other disturb- 
ances—-in particular, beginning cataracts. 

The degree of visual improvement in the 
individual cases is seen from Table 2. While 
not all patients responded to treatment with 
Diamox as dramatically as did the first-men- 
tioned case, the improvement was quite re- 
markable in over half of them. The question 
arises: for how long a period of time can 
the effect of Diamox be maintained? In the 
first-mentioned case, the treatment is still 
effective after 13 months. In another case, 
Diamox has been effective for 11 months. As 
a matter of fact, all cases in which corneal 
clearing could be demonstrated within two 
hours after the initial test dose continued 
to respond to the drug during the entire 
period of observation. 
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TABLE 2 


VISION BEFORE AND TWO HOURS AFTER ORAL 
ADMINISTRATION OF 500 MG. DIAMOX IN 
THOSE PATIENTS WHO DID RESPOND 


Patient sual Acuity Visual 
No. Eye Before Diamox | After Diamox 
5 R 20/60 20/40+ 
3 L 20/70 20/40 + 
4 R 20/200 20/50+ 
5 L 20/400 20/200 + 
6 k 20/50 20/40 
6 L 20/200 20/100 
20/200 20/100 
x L 20/400 20/80 
9 R 20/200 20/70 + 

12 k 20/70 20/40 
12 L 20/70 20/40 
13 | k 20/40 20/30 
13 L 20/400 20/70 
16 L 20/400 20/40 


The effective dose of Diamox varies from 
case to case. In general it may be said that 
relatively small and infrequent doses are 
required. In no case was a maintenance dose 
exceeding 250 mg. Diamox per day neces- 
sary. Most cases do well with 250 mg. every 
other day. Patients who are good observers 
are able to determine without supervision 
how often the drug needs to be taken. They 
are allowed to work out the minimum re- 
quirement for satisfactory visual results. 

Table 3 explains how one patient was able 
to space the intake of Diamox according to 
her need over a period of seven months. At 
one time the cornea remained clear for a 
month without Diamox. 

In some cases it was observed that, when 
Diamox was discontinued, the edema re- 
turned and the vision failed again only to 
improve promptly when the treatment was 
resumed. 

TABLE 3 


INTERVALS AT WHICH ONE PATIENT HAD TO TAKE 
250 MG. DIAMOX TO KEEP HER CORNEA CLEAR OVER 
A PERIOD OF SEVEN MONTHS 


— - 


‘Da s of the Month on Which 

Month r Diamox was Taken 
August 1,4, 5, 8, 10, 11, 13, 14, 18, 21, 25 
September 1,4, 7. 11, 15, 18, 19 
October None 
November 22, 25 
Decem 10, 15, 17, 28 
January 2, 5,6,9 


¢ 
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DIAMOX FOR CORNEAL DYSTROPHY 


Among the circumstances that seem to in- 
fluence the need for Diamox, atmospheric 
humidity was definitely mentioned by one 
patient. He asserted that vision diminished 
on humid sultry days. This observation may 
be explained by the difficulty with which the 
fluid evaporates from the cornea in times of 
high humidity. 

Since the treatment of endothelial dys- 
trophy with Diamox may be extended over 
an indefinite period of time, the question 
arises as to whether this can be done without 
risking damage to the general health of the 
patient. 

Contrary to the requirements in glaucoma, 
where around-the-clock administration is 
necessary, the dosage for endothelial dystro- 
phy approximates that used in cardiac edema 
—250 mg. daily or every other day. Since 
this type of dosage allows for a diurnal acid- 
base recovery period during which the blood 
bicarbonate may be repleted, harmful effects 
seem to be unlikely. Yet, because Diamox is 
a sulfonamide, particular attention should be 
paid to the possible development of agranu- 
locytosis. I was able to find only one case of 
agranulocytosis following daily administra- 
tion of 250 mg. Diamox reported in the litera- 
ture (Pearson, Binder, and Neber*), 

Blood studies in my cases in which the 
drug was used for prolonged periods have 
always revealed normal pictures. Neverthe- 
less, such examinations should be carried 
out from time to time. Such side effects as 
parasthesias, anorexia, drowsiness, and so 
forth have been reported by Becker,’ Grant 
and Trotter,‘ and others as occurring rather 
regularly during the treatment of glaucoma 
with Diamox. In my series, evidently due 
to the small and infrequent doses, these side 
effects have been rare and so negligible that 
it was never necessary to discontinue the drug. 

As to an explanation of the clearing effect 
of Diamox in endothelial dystrophy, the fol- 
lowing possibilities may be considered: 

1. The corneal edema in endothelial dys- 
trophy is due to the fact that the endothelial 
layer has become permeable to the aqueous 
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humor. Leber® has demonstrated that the 
rate of penetration of fluid through Desce- 
met’s membrane when denuded of endothe- 
lium is dependent to some extent on the 
hydrostatic pressure to which it is exposed. 

Vogt* suggested reducing the intraocular 
pressure to subnormal levels by means of 
filtering operations and reported favorable 
results with this method. Unfortunately, I 
have not been able to confirm Vogt's observa- 
tions nor have I found any other favorable 
reports in the literature. 

It is unlikely that the intraocular pressure 
was markedly reduced after the administra- 
tion of Diamox in the nonglaucomatous eyes 
of the group under present consideration. As 
already mentioned, not many instrumental 
measurements of intraocular pressure were 
performed. Tonometric examination in two 
cases showed the pressure to be 16 mm. Hg 
before and 16 mm. Hg after Diamox in one 
instance and 14 mm. Hg before and 13 
mm. Hg after Diamox in another instance. 
This observation is in keeping with the re- 
sults reported by Becker® and Grant and 
Trotter* who also found very little change in 
the intraocular pressure of normal eyes after 
Diamox. The reduction in intraocular pre- 
sure cannot, therefore, be the cause of the 
clearing effect. 

2. A second possibility is that the clear- 
ing of the cornea may be directly connected 
with the diuresis caused by Diamox. The 
diuretic effect of Diamox is connected with 
increased excretion of sodium. Since the 
blood-plasma levels of sodium are found to 
be about normal in spite of the increased out- 
put, sodium ions must pass into the blood 
plasma from the tissues. This means a rela- 
tive increase in the osmotic pressure of the 
blood as compared with the tissues. Conse- 
quently, water will pass from the tissues into 
the blood stream. This dehydrating effect 
may clear the cornea. 

3. Since, according to Friedenwald and 
others, the effect of Diamox in glaucoma is 
to be found in a direct action on the mecha- 
nism of secretion of the aqueous humor, a 
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third possibility should be considered in a 
direct effect of the carbonic anhydrase in- 
hibitor on the metabolism of the cornea. One 
way of answering this question was by ex- 
clusion : 

If another diuretic, acting on another prin- 
ciple, would produce the same result as 
Diamox there was no need for the supposi- 
tion of a specific action on the cornea. The 
mercurial diuretic, Mercuhydrin, was chosen 
for comparison. Mercurial diuretics also pro- 
duce an increased excretion of sodium but 
through a different mechanism than the car- 
bonic anhydrase inhibitor, presumably im- 
pairing the reabsorption of sodium through 
a toxic effect on the tubular epithelia of the 
kidney. Six patients were given one cc. of 
Mercuhydrin intramuscularly and two and 
one-half hours later the effect on the cornea 
was studied. 

In one case Mercuhydrin produced about 
the same clearing effect as Diamox. In two 
cases Mercuhydrin had some effect but not 
as much as Diamox. Two cases which pre- 
viously had responded to Diamox did not 
respond at all to Mercuhydrin. One case 
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which had not been improved by Diamox did 
not benefit from Mercuhydrin. These results 
being somewhat inconclusive, further studies 
are necessary to ascertain the exact mecha- 
nism which is involved. 

The treatment of endothelial dystrophy is 
often disappointing. It is felt, therefore, that 
any addition to the therapeutic armamenta- 
rium of this disease which promises some im- 
provement in vision, even if only for a cer- 
tain period of time, is worth trying. With 
this in mind, this clinical study is reported. 


SuM MARY 


The clearing effect of Diamox on the cor- 
neal edema in cases of primary and second- 
ary endothelial dystrophy was reported. 

Visual acuity could be substantially im- 
proved in most of the cases. 

Relatively small and infrequent doses were 
required for the maintenance of visual im- 
provement for indefinite periods. 

Side effects were rare and negligible and 
never necessitated the discontinuation of the 
drug. 

1110 West Main Street. 
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PRIMARY GLAUCOMA: ETIOLOGY AND GENERAL CONSIDERATIONS* 


Derrick Vait, M.D. 
Chicago, Illinois 


Plus ¢a change, plus c'est la méme chose. 
—French Proverb 


INTRODUCTION 


During the symposium held on glaucoma 
at the XIII International Congress of Oph- 
thalmology, 1929, Sir Stewart Duke-Elder 
closed his remarks on the etiology and non- 
operative treatment of glaucoma with the fol- 
lowing words: 

“On the whole the final word which 
must be said both regarding the etiology and 
the treatment of glaucoma is that we do 
not know. The crux of the matter is physico- 
chemical, and some day we can but hope that 
it may be elucidated by physico-chemical 
means. The whole of the science of medicine 
and the art of surgery are slowly becoming 
advanced exercises in applied physical sci- 
ence and when we as physicians fail to cure 
and resort as surgeons to palliative proce- 
dures, we are merely admitting the problems 
which confront us are too complicated for us 
to understand, our material too complex for 
us to manipulate, and our knowledge as yet 
too fragmentary and inadequate for us to 
apply it systematically.” 

Twenty-five years later we must confess 
that our knowledge regarding this wide- 
spread, blinding disease is still very scanty. 
It is, however, fair to say that these years 
have witnessed a painfully slow accretion of 
accurate information, particularly along the 
physico-chemical lines prophesied by Duke- 
Elder. I believe we have reason to be optimis- 
tic about the more rapid solution from now 
on of many of the problems that are part of 
the whole complex. I say this with confidence 


*From the Department of Ophthalmology, 
Northwestern University Medical School. This work 
was supported in part by funds supplied through 
the generosity of Florence E. Jennings. Read before 
the X VII International Congress of Ophthalmology, 
New York, September 15, 1954. 
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in the world-wide work of the many expert 
scientists interested in our problem, who are 
the products of modern physico-chemical 
training and skilled in the use and under- 
standing of the many, new, and complex 
scientific tools at hand. 

There are a number of firmly established, 
well-equipped and supported laboratories for 
ophthalmic research in various parts of the 
world, a few new ones since World War II, 
in which these men can do continuous and 
uninterrupted work on the many unsolved 
ophthalmic problems of which glaucoma is, 
as my dear colleague Sourdille says so aptly, 
“public enemy number one.” There are still 
not enough of these workshops and not 
nearly enough of the qualified men, but we 
have made a splendid beginning. 

In accepting this assignment, I was of 
course aware of the great difficulty of doing 
justice to the subject and the necessity of 
keeping an open and impartial mind on the 
many controversial points that are found 
therein. It was not, however, until I began 
to dig into my work that an overwhelming 
sense of frustration began to manifest itself. 

This sense of frustration, although still 
present, as you can easily judge for your- 
self, has been considerably lessened and my 
task made more easy, fortunately, by the re- 
cent appearance of two fine books on this 
subject—Sugar, The Glaucomas, and Wein- 
stein and Foldes, Glaucoma: Pathology and 
Therapy—as well as the timely (for me) 
appearance of annual reviews on glaucoma 
by Scheie and Haas in the Archives of Oph- 
thalmology, and by Goldmann’s most 
thorough review in Streiff’s Advances in 
Ophthalmology published in 1952. 

I have borrowed heavily from their ma- 
terial and am grateful to the authors for 
their work, in saving me the seemingly hope- 
less task of reading and evaluating the 


thousands of articles in all languages on 
glaucoma that have appeared even since 
1830. This is a veritablé Tower of Babel 
made of paper reaching far up in the sky 
and with, as usual, the most rarefied atmos- 
phere at the top. 


Brier HISTORY 


The history of glaucoma, from the times 
of the Greek authors, Homer, Hippocrates, 
Plato, Aristotle, and Galenus (who gave us 
the word “glaukos’’) to the present, shows 
a steadily decreasing confusion in the under- 
standing of this word as a diagnostic term 
of an ocular disease. 

We are told that it first meant “glossy” or 
“blue,” later in the early 19th century “green 
cataract,” by which glaucoma came to mean 
a complicated cataract with complete amauro- 
sis. Hardness of the eyeball was not an 
essential part of the diagnosis until it was 
first established by Richard Banister in 1622. 
Sir William Lawrence (1829) apparently 
was the first to use the term “acute glaucoma” 
but did not recognize the increased ocular 
tension as the cause. 

A year later William MacKenzie empha- 
sized the hardness of the eye and later 
(1844) recommended a puncture of the 
vitreous to soften it, although others had 
preceded him in describing the relatively 
good result of a limbic puncture in certain 
hitherto unrecognized conditions. However, 
in the fourth revised edition (1855) of his 
Treatise on the Diseases of the Eye this 
“great and astute Scottish clinician,” as 
Duke-Elder calls him, described most elo- 
quently an attack of acute glaucoma which 
he was still calling “acute choroiditis.” 

It was not, however, until the invention 
of the ophthalmoscope by von Helmholtz 
(1851) that a means of studying and rec- 
ognizing glaucoma was evolved. Weber 
(1855) was the first to demonstrate cupping 
of the disc and three years later Miller dis- 
covered the histologic appearance of an ex- 
cavated disc and ascribed it to the increased 
intraocular pressure. 
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To the immortal master, Albrecht von 
Graefe (1856), however, must go the major 
share of credit, for he explained all of the 
symptoms of glaucoma as the result of in- 
creased intraocular pressure and directed 
his genius to the problem of lowering it, with 
what great success all of us here are grate- 
fully aware. 

In the Graefe-Saemisch Handbuch der 
gesammien Augenheilkunde (1877), there 
are 138 pages devoted to the subject “Glau- 
coma” by Prof. Herman Schmidt of Mar- 
burg. This is an extraordinarily modern ex- 
position and should make us sad to think 
that in these last 75 years we have not made 
greater progress. The opening sentences of 
Schmidt's article, which we may assume to 
represent the philosophy of glaucoma up to 
that time, read as follows: 

“In the multiform picture of glaucoma 
three principal tendencies can be recognized 
as pathognomonic (a) the increase in intra- 
ocular pressure (recognized by the increased 
hardness of the globe), (b) the consecutive 
excavation of the optic disc, and (c) the in- 
escapable blindness without therapeutic inter- 
vention. 

“The course of the disease may be without 
or with inflammatory symptoms. In the for- 
mer case, we have the simple glaucoma; in 
the latter, the inflammatory glaucoma: here 
again, we differentiate according to appear- 
ance and cause, an acute, a chronic, and an 
intermittent form. However, the various 
forms frequently merge. For instance, a 
simple or chronic glaucoma suddenly may 
show the picture of an acute attack and, 
on the other hand an acute glaucoma not 
infrequently changes into a chronic. Besides 
these genuine forms, these glaucomatous 
processes should be mentioned which occur 
in other eye affections. They are called sec- 
ondary glaucomas.” 

Then Schmidt goes on to describe the 
symptoms and signs of inflammatory and 
noninflammatory glaucoma in such a fashion 
that, with few changes, his text could be 
considered standard for today. For instance, 
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in acute inflammatory glaucoma, the char- 
acteristic attack with pain, halos, shock, 
edema, and insensitivity of the cornea, the 
congested anterior segment, the narrow 
chamber, the semidilated and vertical pupil, 
rapid loss of sight, and the hardness of the 
eye are classically described. 

The chronic form called simple, with its 
absence of pain and congestion, gradual loss 
of sight involving first the nasal field; the 
ophthalmoscopic findings with the “glau- 
comatous halo around the disc,” the nasal dis- 
placement of the central vessels, the gradu- 
ally increasing cupping, and the presence 
of arterial pulsation can also be considered 
as a classical picture. 

Furthermore, the incidence, age and sex, 
racial factors, psychogenic factors, rise of 
tension in the dark, the influence of mydriat- 
ics precipitating an acute attack, tonometry, 
and many other factors are described in 
phrases that have a decidedly modern tone. 

The still puzzling condition known as 
pseudoglaucoma or low tension glaucoma— 
or as v. Graefe called “amaurosis with exca- 
vation of the optic nerve” (he regarded it as 
a genuine disease of the optic nerve)— 
created as much controversy then as it does 
now. 

In discussing the mechanism of the exca- 
vation of the disc, Schmidt says: 

“The glaucomatous excavation as first 
emphasized by Heinrich Miiller is the result 
of an increase in the intraocular pressure. 
Because of it the lamina cribrosa, as the 
weakest and thinnest part of the scleral coat, 
is retrodisplaced and excavated. However, 
this result is not due to a single brief, though 
high increase in pressure as in an acute attack 
of glaucoma, but the result of a longer 
existent pressure. Naturally the higher or 
lower capacity of the lamina cribrosa to re- 
sist has to be taken into consideration. At 
times it may be able to resist an increase in 
pressure for a long time, and other times 
it yields to a relatively low pressure which 
hardly exceeds physiologic limits. The latter 
is frequently seen in simple glaucoma.” 
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Schmidt is no more satisfied with the ex- 
planation of the cause of the nasal contrac- 
tion of the field of vision, solely on the basis 
of the excavation of the disc, than we are. 
He believed that a faulty blood supply of 
the retinal periphery should be considered, 
and said, “It should be mentioned that some 
cases with a deep glaucomatous excavation, 
but a relatively good vision, can be observed.” 

I regret that time does not permit me to 
give you the whole of Schmidt's article, for it 
is most revealing. It deserves republication 
and translation in its entirety. 

But what interests us chiefly today is his 
discussion of the etiology of glaucoma. Here 
we find exposed a beautiful discussion of the 
neurovascular theories which have an ex- 
traordinarily modern ring. After many pages 
of discussion of the experimental and clinical 
studies of investigators whose names are $0 
well known to us today, Schmidt's summary 
is as follows: | 

“After all these considerations we come 
to the following results. The greatest in- 
fluence on the increase of the intraocular 
pressure and the consecutive appearance of 
a glaucomatous process is created by (1) the 
rigidity and loss of elasticity of the sclera, 
(2) conditions of irritation in the area of the 
trigeminal nerve (considered to be the vaso- 
dilator nerve of the eye), and (3) conges- 
tions in the venous bed of the eye. The sym- 
pathetic is only of minor importance.” 

In 1830, Friederich Schlemm reported his 
discovery of the circular canal at the border 
of the sclera and cornea. However, the sig- 
nificance of this structure was not realized ~ 
until 1869 when Schwalbe, by his famous 
injection experiments, showed that Prussian 
blue injected into the anterior chamber, in 
time reached the anterior ciliary veins. This 
led to the famous controversy with Leber 
beginning in 1871, so fruitful for us in the 
end, by stimulating other famous investiga- 
tors to determine the exact nature of the 
outflow channels. 

Although in 1876 the basic information 
regarding the outflow of aqueous already was 
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known, Schmidt, for some reason, chose to 
belittle it as a factor in glaucoma. He says 
that a pathologic increase in intraocular pres- 
sure can be explained “only in two ways: 
either there is an abnormally large content or 
there is an abnormally small width and 
elasticity of the eye compared with the con- 
tent. There are two causes for the abnormally 
large content: either there is an increased 
addition of fluid above the physiologic or 
not enough drainage.” However, it was not 
until about 1880 and up to the turn of the 
century that the venous nature of Schlemm’s 
canal and its major function as an outflow 
channel of aqueous was finally accepted. 

In 1876, three years after Leber had dem- 
onstrated the escape of the aqueous fluids at 
the angle of the anterior chamber, Max 
Knies and Adolph Weber independently 
showed that, in eyes blinded by glaucoma, 
this outlet is commonly obstructed. A pe- 
ripheral adhesion of the iris in such eyes 
had been incidentally noted by previous 
writers, but its significance was now recog- 
nized for the first time. 

The retention theory of glaucoma got off 
to a slow start, but after the work of Priest- 
ley Smith particularly, and many others 
before and after, this theory has not only 
held its own for the last 50 years, but most 
recently has enjoyed renewed popularity. 

In 1898, Priestley Smith said, “It is per- 
haps not surprising that the so-called reten- 
tion theory of glaucoma is not yet accepted 
by all ophthalmic surgeons, for the most 
acute observer, studying the matter only 
from the clinical point of view, sees nothing 
of the normal filtration process and little 
of the special conditions which disturb it 
in glaucoma ; but for those who have investi- 
gated the subject thoroughly in the labora- 
tory as well as in the consulting-room, the 
evidence is complete that retention is the 
essential factor in the morbid process.” 

However, I am afraid that I have already 
devoted too much time to the historic back- 
ground of our subject. Enough has been said 
to show that for the last 75 years the workers 
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in this vineyard have considered the chief 


factors in the etiology of glaucoma as being: 


a. An increase in the intraocular volume, 
whether due to increased “secretion of aque- 
ous” or not. 

b. A retention of the intraocular fluid due 
to obstruction in the outflow channels of the 
eye. 

The increased volume has for all these 
years been considered as controlled by vaso- 
motor or neurovascular factors, and the 
obstruction of the outflow, until more re- 
cently, was thought to be either the result 
of the first, or at least of relatively minor 
importance. So we see that the controversy 
between the so-called mechanical school and 
the neurovascular school is indeed a very 
old one, and is still not resolved. It is the 
purpose of this paper to continue this con- 
troversy in the light of recent discoveries 
affecting both sides of the question. 


DEFINITION OF PRIMARY GLAUCOMA 


Professor definition, which 
holds geod today, has already been men- 
tioned. There are, however, many other defi- 
nitions; such as the one given by Priestly 
Smith (1879): “Glaucoma is, then, strictly 
speaking, a symptom—a complex one, truly, 
but still a symptom—of certain hidden proc- 
esses which lead to excess of pressure with- 
in the eye. 

“Those forms of the disease in which 
increase of tension is the first discoverable 
change are termed primary, whilst those in 
which it has been preceded by other evident 
morbid processes are classed together as 
secondary, or consecutive.” 

Jonas Friedenwald writes: “Glaucoma is 
not a disease but a whole complex of dis- 
eases which have as their common feature an 
abnormal elevation of intraocular pressure.” 
And he introduced the term “normative” as 
being more precise in meaning, being that 
intraocular pressure which is compatible with 
continued health and function. 

Kronfeld has defined glaucoma as, “The 
ocular diseases comprised under the term 
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the glaucomas are characterized by a pro- 
gressive loss of visual function which runs 
parallel to and is in all probability directly 
caused by a state of elevated intraocular 
pressure.” 

Duke-Elder says, “The term glaucoma 
does not connote a disease entity, but em- 
braces a composite congeries of pathologic 
conditions which have the common feature 
that their clinical manifestations are to a 
greater or less extent dominated by an in- 
crease in the intraocular pressure and its 
consequences.” 

We see, therefore, some discrepancy in the 
definition of glaucoma, low-tension glau- 
coma, and of pseudoglaucoma. However, 
we all know what we mean by the term 
pseudoglaucoma which has been used for 
almost 100 years. And certainly since Pro- 
fessor Schmidt's time the primary glaucomas 
have been divided into two groups—the 
acute (congestive) glaucoma and simple 
(noncongestive) glaucoma. 

One would think that, with the clear 
understanding that all of us have regarding 
these two types, there would be no room for 
further confusion. However, this is not the 
case. Modern textbooks in ophthalmology 
continue to group the two forms into a symp- 
tom complex, in spite of the fact that it can 
be shown, particularly by means of modern 
technical methods of examination, that the 
two are quite different. 

There is, indeed, a growing belief par- 
ticularly in the United States that the acute 
form of primary glaucoma, the so-called 
congestive type, is a definite entity based ex- 
clusively upon a narrow angle of the anterior 
chamber. For this reason the workers in the 
United States have adopted the classification 
of primary narrow-angle glaucoma for the 
congestive form; and wide or open-angle 
glaucoma for the noncongestive or simplex 
type, since in the latter condition there is 
no evidence that blockage of the angle of the 
anterior chamber, at least in the early stages 
of this disease, plays any role. 

The term wide angle does not mean that 


the anterior chamber is always a deep one. 
As a matter of fact the anterior chamber 
may be as shallow as that seen in the first 
type (narrow angle) but, based on gonio- 
scopic studies, the angle is open and there 
appears to be no obstruction that prevents 
the access of aqueous to the canal of 
Schlemm. 

Many of us believe that this classification 
has helped us to a better understanding of 
the problem. Advocates of this classification 
have been placed in the category known as 
the “mechanical school.” In contrast there 
are those who believe that the primary glau- 
comas are of neurovascular origin. This con- 
troversy is—producing much fruit in our 
present iriveStigations. 

Now one would also think that having 
been established that there are two forms of 
glaucoma, as above defined, there would be 
little argument as to classification of the 
types, both primary and secondary. But this 
is not true, since we find that there are at 
least eight different classifications by v. 
Graefe, de Grosz, Elschnig, Schmaudigel, 
Raeder, Rosengren, Barkan, and Sugar. 
There are probably others of which I am 
unaware. 

However, the conventional classification of 
primary glaucoma which is familiar to most 
of us throughout the world is: 

1. Chronic simple (noncongestive, com- 

pensated ). 

2. Acute congestive (incompensated ). 

3, Chronic congestive (incompensated),. 

4. Absolute. 

Many believe that these forms are different 
types of the same underlying process, and 
that one can have in the chronic or simple 
type of glaucoma superimposed the acute or 
congestive type. Furthermore, in the chronic 
simple form the anterior chamber can be 
quite narrow producing or giving rise to the 
narrow chamber angle type of glaucoma as 
a result of a number of conditions including 
surgical intervention which produces at 
times embarrassing edema of the ciliary body. 

It is also confusing to recall that each sub- 


212 


sequent attack of acute glaucoma in the nar- 
row-angle type will produce more and more 
synthechias and thus convert the narrow- 
angle type of glaucoma into the chronic simple 
form, with or without congestion. Unless 
corrected, all types end in absolute glaucoma 
and blindness. 

Finally, to add to the confusion, there is 
a subtype of primary glaucoma of the simple 
form, rare in my experience, where the oph- 
thalmoscopic picture is characteristic of the 
glaucomatous disc and yet tonometric meas- 
urements show a normative range of tension. 
And in this so-called low-tension glaucoma, 
which is a true condition, carefully repeated 
tonometry will reveal tension readings of 
the diurnal variation type that cannot be 
distinguished from the high-tension group. 
Furthermore, tonography here reveals a de- 
creased facility of outflow of aqueous. 

In another group of cases where the signs 
of simple glaucoma are quite evident and 
yet the tonometer readings show little or 
no elevation above the normal, scleral rig- 
idity is implicated, and this seems to be 
particularly true in the myopic eye. 

On the other hand, there are cases of 
pseudoglaucoma where the ocular tension 
and tonography is always normal and yet the 
nervehead and fields of vision are character- 
istic of glaucoma. The cause of this condition 
is nutritional. True low-tension glaucoma 
should, however, be sharply differentiated 
from the cases of pseudoglaucoma in which 
a cavernous atrophy (Schnabel) of the optic 
dise or sclerosis of the nutrient vessels of the 
optic nerve (Cristini) or pressure on the optic 
nerve by a calcified and dilated internal 
carotid artery (Knapp, Theil) may be re- 
sponsible. 

Not infrequently we find that our patients 
with simple glaucoma, in whom the intra- 
ocular pressure has been maintained at a 
normal level or below by surigical or medical 
means, continue to show further cupping, ex- 
cavation, and atrophy of the optic nerve. As- 
sociated with this is further loss of fields of 
vision and finally total loss of sight. This 
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conversion of a true glaucoma into pseudo- 
glaucoma is explained by (a) marked sclero- 
sis of the nutrient vessels, (b) a rapid 
yielding of an already architecturally weak- 
ened lamina cribrosa even to low intraocular 
pressure, or (c) both. 


PHYSIOLOGY OF INFLOW AND OUTFLOW 
OF AQUEOUS 


It seems necessary here to discuss briefly 
the current beliefs regarding the formation 
of aqueous and its passage through and out 
of the eye, for in its simplest terms intra- 
ocular pressure is a result of the balance be- 
tween aqueous inflow and aqueous outflow. 

The blood-aqueous barrier, according to 
Duke-Elder, is composite and varies in dif- 
ferent parts of the eye, but the common 
factor of importance must be the capillary 
walls. 

In the posterior part of the eye, the effec- 
tive barrier is formed by the retinal capillary 
walls. In the central region, the barrier is 
composed of the walls of the uveal capillaries 
plus the anterior portion of the retina and its 
prolongation, the ciliary epithelium and the 
epithelium on the posterior surface of the 
iris. Most anteriorly on the anterior surface 
of the iris, the barrier consists essentially of 
the naked uveal capillaries alone. 

Intraocular fluid is diffused through the 
endothelial cells of capillary walls and pre- 
sumably not through the intercellular spaces. 
In addition to the diffusion factor, secretion 
plays a part. There is no place here to discuss 
the evidence for’these opinions, although a 
knowledge of the formation of the aqueous 
is an essential part of the understanding of 
the glaucoma problem, since an increase in 
its formation will lead to an increase in vol- 
ume in the eye, and perhaps an elevation of 
intraocular pressure, or a decrease in its for- 
mation results in softening and shrinkage of 
the eyeball. 

In spite of the enormous amount of work 
devoted to the problem of the formation and 
intraocular circulation of the aqueous, many 
questions remain unanswered. There is no 
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adequate theory of the formation of aqueous 
humor that satisfies all these questions. A 
recent paper by Davson reviews this subject 
and those who are interested are urged to 
study his paper carefully. 

I think that all we need to say here is that 
aqueous is formed continuously as a clear 
almost protein-free fluid by the ciliary body 
ejecting into the posterior chamber and from 
thence into the anterior chamber where it 
leaves the interior of the eye through the 
canal of Schlemm system. It presumably does 
this by percolating through the meshwork 
of the sclera, passing through the endothe- 
lium lined canal, from here into the capillar- 
ies that empty into the vessels of the intra- 
scleral venous plexus. 

As a result of the work by Kiss (1943), 
it is believed that the aqueous not only goes 
through the canal of Schlemm but discharges 
into the ciliary plexus adjacent to and within 
the region of the ciliary mechanism, from 
thin veins branching off to the episclera. As 
evidence of this one occasionally sees the 
emissarium cysticum. 

The discovery of the aqueous veins in 
1941 by Ascher has stimulated an enormous 
amount of interest and work. There is no 
question now that these structures play an 
important role in the drainage system. They 
arise in the canal and connect with the con- 
junctival vessels as Ashton has so beautifully 
shown. 

It is still uncertain exactly what role, if 
any, the anterior iris endothelium plays in 
the absorption of the aqueous. The question 
of whether the anterior surface of the iris 
actually is covered by this endothelium mem- 
brane is still unresolved. 

Davson believes that the diffusion from 
the posterior surface and also from the an- 
terior surface of the iris plays a part in the 
formation of the aqueous. This is a contro- 
versial point and needs further study. So 
far as the absorption of material from the 
aqueous the question still remains, for ex- 
ample, of how fragmented blood cells in the 
aqueous are absorbed, if they are, by vessels 
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in the iris, for according to Kiss the plexus 
ciliaris proved to be a most important re- 
sorption region. 

Returning to the secretory activity of the 
ciliary processes (and doubtfully the iris) 
it is well known that the secretory activity 
can be influenced by osmotic changes. An 
increase in the permeability of the capillaries 
will permit a formation of a filtrate leading 
to high protein content which in turn influ- 
ences the osmotic pressure. 

Hypotonicity of the osmotic pressure of 
the blood may reflect itself in an increase of 
the intraocular pressure and vice versa. 

The works of Friedenwald and of Kinsey 
may be of great significance in this particular 
point. They have shown that more water 
diffuses into the posterior chamber than dif- 
fuses out again. The excess of water into the 
posterior chamber dilutes other substances. 
The aqueous humor thus formed flows be- 
tween the iris and lens into the anterior 
chamber where there is a further exchange 
of nonelectrolytes. The electrolytes do not 
exchange because of the walls of blood ves- 
sels of the iris being impermeable to ions 
under normal conditions, All constituents 
of the aqueous humor of the anterior cham- 
ber then escape by flow from the eye at 
the angle at a rate of about three microliters 
per minute. 

The influx of water as a result of hydro- 
static and osmotic pressures is responsible 
for intraocular pressure. The magnitude of 
the pressure depends on the rate of produc- 
tion of hydroxyl ions in the epithelium of the 
ciliary body and, to a less extent, the porosity 
of the blood aqueous barriers. Under normal 
conditions these factors are in balance. 

The hydroxyl ions by reaction with car- 
bon dioxide are converted to bicarbonate 
ions. These are electrically neutralized by 
sodium and other anions diffused from the 
blood. Kinsey has also shown that the con- 
centration of bicarbonates and ascorbates are 
higher in the posterior aqueous than in the 
anterior aqueous. Thus here note that a very 
slight change in the osmotic pressure within 
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the eye is capable of producing an enormous 
change in the intraocular pressure. 

It is on the basis of this information that 
Becker has recently shown that a carbonic 
anhydrase inhibitor, Diamox®, offers an 
exciting new tool for the investigation of the 
problems of glaucoma and its discovery is 
of the utmost significance. Diamox® 

(2-acetylamine-1 ,3,4-thiadiazole-5-Sulfona- 

mide), which can be administered with 
safety to humans orally in doses of 500 to 
1,000 mg., is an effective agent in lowering 
intraocular pressure. Although its mode of 
action is not as yet completely determined, 
there is no doubt that the formation of the 
aqu@ous is more or less inhibited by the use 
of Diamox®. 

If dilatation of the arterioles and capillaries 
occur, the change in the hydrostatic pressure 
will depend on whichever of the two influ- 
ences predominates. If an obstruction occurs 
in the venous stream, back pressure becomes 
effective in the capillaries and a rise in intra- 
ocular pressure results. 

An increase in the volume of blood 
through vasodilatation will lead to an in- 
crease in intraocular pressure due to the 
indistensibility of the sclera, provided that 
the efficiency of the drainage channels is 
embarrassed. 

Finally, inefficiency of the drainage chan- 
nels will lead to an increase in pressure 
either through the organic constriction of 
the exits or by a rise in the pressure in the 
veins outside the sclera to a point above the 
level of the intraocular pressure. 

One can recapitulate by saying that aque- 
ous is continuously formed probably by the 
anterior uvea, particularly through the ciliary 
processes and continuously draining into the 
anterior scleral vessels through the drainage 
channels. 

When we consider the part that the exit 
of aqueous from the eye plays in the control 
of the intraocular pressure we are on firmer 
ground. A recent paper by Becker and Frie- 
denwald splendidly summarizes for us our 
present knowledge of clinical aqueous out- 
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flow. These authors point out that, although 
it has been known for many years that pa- 
tients with chronic simple glaucoma had 
decreased facility (increased resistance) of 
aqueous outflow, it is the work of Goldmann 
and Grant that has placed it on a quantitative 
basis. 

I should like to pause here to pay tribute 
to the late Mark J. Schoenberg who said in 
1912, “The degree of intraocular pressure 
depends in a great measure on the integrity 
of the drainage system of the eye and the 
examination of the rate of ocular drainage 
is of more importance than the simple meas- 
urement of the intraocular pressure. The rate 
of ocular drainage can be measured by aid 
of the Schigtz tonometer in animal and hu- 
man eyes with a certain amount of accuracy.” 

Schoenberg was among the first, I believe, 
to apply the Schigtz tonometer to the eye for 
three minutes or so and to note the change 
in the readings of the ocular tension during 
this time, considering it as a measure of the 
rate of outflow of aqueous. 

Goldmann, in 1949, described a fluoro- 
metric method of measuring the minute vol- 
ume of the anterior chamber. It is 2.2 cu. 
mm./min. +0.37. The pressure under which 
the intraocular fluid drains into the episcleral 
veins he called the outflow pressure. 

A number of other workers, notably 
Léhlein and Weigelin; Linnér, Rickenback 
and Werner ; Grant, et al., are in good agree- 
ment that the mean value of the normal pres- 
sure in the aqueous veins is 9.7 mm. and 
that of the outflow pressure is 7.2 mm. Thus 
the resistance of this system is 3.2 calculated 
according more or less to Poiseuille’s law of 
hydrodynamics. 

Grant, using the tonographic method that 
he developed, found the value of the resist- 
ance to aqueous outflow in the normal eye 
to be 5.0 mm. He thus obtained a minute 
volume of 2.4 cu. mm. which is in surpris- 
ingly good agreement with the values of 
Goldmann. These workers, using entirely 
different methods of investigation, have like- 
wise obtained comparable values for the 
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average normal coefficient of facility of out- 
flow (Grant 0.22, Goldmann 0.33). 

The factors that determine the rate and 
ease of outflow, according to Duke-Elder, are: 

1. The number of efferents from the canal 
of Schlemm (approximately 30). 

2. The pressure difference between the 
canal of Schlemm (20 mm. Hg) and the 
episcleral plexus (10 mm. Hg roughly). 

3. The nature of the outlet vessels (aque- 
ous veins). There is considerable variability 
in the radius, length, straightness, branch- 
ing, and the nature of the inlet and outlet of 
aqueous veins. 

4. The viscosity of the aqueous humor (in 
the normal case about 1.1 compared with 
water = 1), 

5. The temperature to which the system 
is exposed (about 10°C. between the intra- 
ocular temperature and that in the subcon- 
junctival tissue ). 

Any alteration therefore in any or all these 
factors will affect the rate and ease of flow in 
the drainage mechanism. No doubt there are 
other factors, as yet unknown, which play 
a part in controlling the opening and closing 
of the sluices that drain the eye as the neces- 
sity for normal intraocular pressure may 
require. We have gone a long way, however, 
in having a better understanding of these 
forces in the last few years. 

Before leaving this phase of the subject it 
is necessary to emphasize that the two nor- 
mal eyes of an individual appear to act syn- 
chronously insofar as the pressure is con- 
cerned. This is particularly true of the phasic 
variation of pressure and the volume of nor- 
mal aqueous outflow (Grant 2.4 cu. mm. 
per min., Goldmann 2.2 cu. mm. per min.). 


PHYSIOLOGIC CONTROL OF INTRAOCULAR 
PRESSURE 


Our understanding of the physiologic con- 
trol of intraocular pressure is for the most 
part speculative and controversial. Studies 
on the basic and fundamental problem con- 
tinue apace and seem to be pointing the way 
for us. One of the most important land- 


marks, I think, that we have already passed 
is the discovery by Maslenikow (1904) of 
the diurnal changes of intraocular pressure. 

Since then, this physiologic phenomenon 
has been intensively investigated, particularly 
in the last few years and especially by the 
workers at the Institute of Ophthalmology 
in London, of which Duke-Elder is the ar- 
ticulate spokesman. I am sure that I cannot 
improve on his description of the regular and 
rhythmic variations of tension which occur 
in the normal and glaucomatous eye. Hence 
this direct quotation : 

“The normal diurnal variation in intra- 
ocular pressure, which never exceeds 5.0 mm. 
Hg, is a well-known phenomenon which has 
not received sufficient attention. It would 
seem that in this respect each individual has 
a characteristic rhythm which is obstinately 
maintained in spite of all environmental 
variations, and that both eyes vary together. 
It is important that the curve is unaltered by 
bodily posture or activity, and is unaffected 
even if the patient’s habits are suddenly re- 
versed and he remains up at night and 
spends the day in bed. Osmotic changes are 
not at fault for the rhythm is unaffected by 
rest or work, by chgnging the times or the 
richness of meals, or by feasting or fasting. 
Nor is the size of the pupil, which might 
hinder the flow of the aqueous humor at the 
angle of the anterior chamber, an effective 
factor, for it has been found that the rhythm 
occurs whether the pupil is fixed in dilatation 
or contraction by atropine or pilocarpine, 
if the continuity of the iris is broken by an 
iridectomy or a coloboma, or even if this 
tissue is congenitally absent in aniridia. Any 
action of light upon the ocular capillaries is 
negatived by the same monotonous persist- 
ence of the rhythm if a brilliant light is main- 
tained all night and the day is spent in dark- 
ness. It has been suggested that message of 
the eye by muscular movements through the 
day aided the circulation of the intraocular 
fluid and lowered the pressure of the eye, 
while the relative immobility during sleep has 
the opposite hypertensive effect owing to stag- 
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nation of the aqueous humor ; but again, the 
maintenance of the characteristic rhythm of 
the pressure despite the reversal of habits 
has disproved this. 

“The only circumstance in fact which has 
been shown to alter the incidence of these 
oscillations is a long-term and fundamental 
change of habits, for if a complete reversal 
of the habits of work and sleep are estab- 
lished over some time, a similar reversal of 
the variation in ocular tension occurs. It 
would, indeed, seem most probable that the 
basis of these diurnal changes is associated 
with the rhythmic variations which so com- 
monly occur both in vegetable and in animal 
life—affecting, for example, sleep, the tem- 
perature, diuresis, the electrolytic content of 
the blood, and other basic functions. It would 
seem that each individual has a characteristic 
rhythm which is obstinately maintained, and 
that both eyes habitually vary together, cir- 
cumstances which make is likely that the 
periodic alteration is-determined by a habit- 
ual hypothalmic rhythm imposed upon the 
organism by long-standing environmental 
conditions. The fact that such rhythms as 
the diurnal variation in temperature are ap- 
parent in the newborn infant indicates that 
these fluctuations are very fundamental and 
probably innate. 

“However that may be, it would seem 
that a regulating mechanism must exist 
which tends to maintain the intraocular 
pressure at a physiologic level, within a 
slight habitual rhythmic variation, in spite 
of the drastic interference which operative 
procedures may entail. In early cases of 
glaucoma the first alteration in tension is not 
so much a rise as a distortion and exaggera- 
tion of this normal diurnal variation. It is 
as if the glaucomatous eye has lost some 
power of vascular control so that, instead of 
the normal slight variation of tension, a 
gross and uncompensated swing occurs.” 

Many workers believe that general arterial 
pressure plays a minor role in the control of 
intraocular pressure in the normal eye. On 
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the other hand, there is considerable scien- 
tific, clinical, and experimental evidence that 
venous pressure in the posterior segment of 
the globe, particularly the vortex veins and 
in the anterior portion, chiefly the episcl 
venous network is a most significant factor. 
There is impressive evidence at hand to sup- 
port the idea that the phasic diurnal varia- 
tions of the ocular tension are closely asso- 
ciated with the same sort of variation in the 
venous pressure and definitely not in the 
arterial pressure. 

However, local arterial pressure may be of 
importance in the control of ocular tension. 
For example, a considerable capillary en- 
gorgement may produce a spectacular rise in 
intraocular pressure, attributable primarily 
to an exudation, normally held in check by 
the physiologic tone of the vessels—of a pro- 
tein-containing fluid into the anterior cham- 
ber from the iris. Moreover, the increased 
volume of blood within the globe under these 
conditions must be a factor in the raising 
of the intraocular pressure. 

Arkin thought that a failure of constrictive 
ability in the ciliary arteries was responsible 
for this vasodilation. About 40 years ago 
Van Lint wrote that he considered turges- 
cence occurring in the choroid or uvea from 
any reason whatsoever as leading to a verita- 
ble erection of the ocular globe. Duke-Elder 
has recently expressed the same idea. The 
cause of this physiologic phenomenon is de- 
batable. 

Experimental and clinical evidence by 
many astute observers strongly supports the 
belief that vasomotor activity is responsible. 
Just how this is controlled is still unknown. 
We label it “neurovascular” and that is about 
as far as we can go with complete certainty. 

A recent paper by Weinstein (cortico- 
visual problems in glaucoma) discusses this 
problem very well and summarizes for us 
the various theories. The control tonus is 
certainly a complex function which is 
analogous to other vegetative functions and 
is dependent upon the action of numerous 
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(theoretic so far) centers in the cortex, di- 
encephalon (hypothalmus), bulb or medulla, 
or even peripheral, that is in the sympathetic, 
the carotid sinus, or the parasympathetic 
ganglia. Indeed, if you study the literature 
thoroughly you will find that there scarcely 
remains a part of the central nervous sys- 
tem or contents of the orbit in which this 
hypothetical center of control of ocular 
tension has not been placed. Likewise hor- 
monal influences ( for example, the pituitary ) 
have been blamed. 

Weinstein also draws attention to what are 
called interoceptors, particularly baroceptors. 
These seem to be a special apparatus of 
nervous tissue contained in all internal 
organs. Their function is to report the state 
of tension within that organ, by afferent 
pathways through the spinal cord. 

The intercalary cells reportedly found in 
the iris by Lavrentjev, Boeke, and Feyrter 
are assumed to be the histologic interoceptor 
that signals changes in the intraocular pres- 
sure to the proper authority for suitable con- 
trol. All of this makes fascinating reading, 
but I find, it impossible to come up with 
any clarification of my state of utter con- 
fusion in this matter, and shall leave to the 
future and to those more skilled to settle the 
matter. 


SIMPLE (OPEN-ANGLE) GLAUCOMA 


This form of primary glaucoma is charac- 
terized by an insidious onset dnd a slowly 
progressive and ruthless destruction of 
vision. It is associated most often with in- 
creased intraocular pressure that tends to 
become higher as the disease advances. In 
contradistinction to the acute inflammatory 
type, the angle of the anterior chamber is 
open as seen gonioscopically although the 
chamber itself may be deep or narrow. It is 
a disease of age and is more common in the 
male. 

Duke-Elder and his group have inten- 
sively studied the rhythmic wild oscillations 
of phasic variations of the intraocular pres- 
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sure in this condition. It 1s as if the normal 
phasic variations are out of control for some 
reason unknown. They found that there are 
three groups: 

Group I (20 percent of the cases) shows 
a falling type of curve. The tension is high 
on waking in the morning, reaching a peak 
thereafter and gradually falls, with some 
fluctuations, until midnight. 

Group II (25 percent of the cases) shows 
a rising type of curve. The tension is low in 
the morning, climbs steadily throughout the 
day until about between 4:00 and 6:00 p.m. 
and then falls steadily throughout the eve- 
ning and night. 

Group III is most common (55 percent of 
the cases). It shows a double variation, a 
sort of combination of Groups I and II. The 
tension rises in the early morning, reaches its 
peak in the forenoon, and falls to reach a 
minimum in the early afternoon, followed by 
a secondary rise at about 6:00 p.m., and then 
declines steadily throughout the evening and 
night. 

It is generally agreed that this phenome- 
non of wild oscillations in ocular tension is 
of fundamental importance and of greater 
significance than is the height of the tension, 
especially in early diagnosis. Furthermore, as 
the disease progresses the phasic swing be- 
comes smaller and the base pressure and 
peak pressure tend to merge, although there 
are exceptions to this rule. The pattern of the 
oscillations in the two eyes of the same in- 
dividual is fundamentally the same. 

Duke-Elder points out that the rhythm is 
characteristic of the individual, is independ- 
ent of blood pressure, age, sex, refraction 
condition, and width of angle of the anterior 
chamber, and is seen in the earliest stages 
of the disease, often before glaucoma is 
clinically evident. The same individuality is 
preserved after a successful drainage opera- 
tion, although the excursions are lessened. 
Only underlying circulatory instability can 
explain such behavior. 

Pau measured the ocular tension of 10 
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children with buphthalmos (hydrophthal- 
mos) and found that the phasic variations in 
these cases were similar to those in primary 
glaucoma of the adult. If this is found to 
be generally true, it seems to be an argu- 
ment in favor of the “mechanical” concept. 
In this condition there is structural mechani- 
cal blockage to the outflow of aqueous and 
presumably no sclerosis of the capillaries as 
seen in the aged. 

While it is true that there is slim possi- 
bility that, in these cases of hydrophthalmos, 
the “structural sclerotic impediment to 
drainage can be effective at 10 o'clock and 
ineffective at 12 o'clock in the same day” 
(Duke-Elder), the increasing or decreasing 
rate of formation of the aqueous could well 
be the chief factor. Against this is the cogent 
argument that there is good evidence that 
increased capillary permeability and in- 
creased diffusion of aqueous do not play a 
part in the causation of the periodic rises of 
tension. 

Duke-Elder puts this neatly when he says 
that the pressure changes are due to one of 
three things. 

a. A variation in the capillary blood pres- 
sure, There is good evidence that changes in 
the vascular pressure and particularly in the 
capillary pressure will have almost im- 
mediate effect upon the exit veins, because of 
the direct connection between uveal arteries 
and veins. 

b. A variation in the volume of the intra- 
ocular fluids. All the evidence so far accumu- 
lated points to the conclusion that there is, at 
least, no alteration in the normal standard 
permeability curves nor in diffusion of aque- 
ous, except during the attack of an acute in- 
flammatory glaucoma. While most of us, at 
the moment, believe that there is no evi- 
dence of an increased volume of intraocular 
fluid in primary simple glaucoma, new evi- 
dence, based on the study of the effect of 
Diamox®, may change our opinion. 

c. A variation in the drainage of the in- 
traocular fluid. During the increasing phase 
of tension there is little or no flow through 


DERRICK VAIL 


the aqueous veins, during the stage of level 
tension the flow is average and during the 
stage of decreasing phase the flow is accel- 
erated. When pressure is applied to a lami- 
nated aqueous vein, blood influx is seen to 
occur during the ascending phase of pressure 
and aqueous influx during the descending 
phase. In other words, the venous pressure 
is higher than the aqueous in the ascending 
phase, and lower in the descending phase. 

When the sympathetic and parasympa- 
thetic nerve supply to the eye is abolished by 
anesthetizing the ciliary ganglion, it not only 
abolishes the entire phasic variation of pres- 
sure on the same side, but has a dampening 
effect on the phasic variation on the opposite 
side. Furthermore, if the stellate ganglion 
(sympathetic) is blocked, the phasic varia- 
tion is similarly abolished. 

Sympatholytic drugs (adrenolytic such as 
hydralazine hydrochloride, pentolamine hy- 
drochloride ( Regitine, Ciba), and piperoxan 
hydrochloride, and agents that have both a 
parasympatholytic and sympatholytic action 
such as hexamethonium bromide or tetra- 
ethylammonium chloride (etamon chloride, 
Parke Davis) also abolish the phasic varia- 
tions of intraocular pressure. 

Duke-Elder also points out that cholinergic 
drugs, such as pilocarpine and eserine, have 
hypotensive effect, not so much as the result 
of pupillary constriction but particularly as 
the result of their dilating effect on the capil- 
laries and in addition in the increase of the 
permeability of the capillary walls, as seen 
with the fluroescein test. 

The effect of these drugs on the aqueous 
veins has been readily observed. After the 
instillation of philocarpine, for example, 
aqueous influx into an afferent blood vein 
is rapidly accomplished, even when this 
phenomenon could not be elicited on pressure 
over the vein before the instillation of pilo- 
carpine. 

It is concluded that irritability, instability, 
and constriction of the capillary circula- 
tion—so-called sympatheticotonia—produces 
a rising tension in glaucomatous eyes. The 
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tension falls when the circulation recovers 
its normal equilibrium. 

This is manifested when there is a capil- 
lary dilatation dissipating blood over a wide 
bed, lowering its hydrostatic pressure, and 
allowing the pressure in the exit veins to 
fall. 

This is accomplished, then, not only when 
the ciliary and stellate ganglions are blocked 
or when methonium compounds and miotics 
are used, but also with the physiologic 
vasodilation that occurs after rest, sleep, and 
the application of Dionin and heat. 

It is also speculated that vasodilation in 
the descending phase may be the result of the 
response to increased intraocular pressure it- 
self, anoxia, the formation of histamine, and 
the opening up of accessory drainage chan- 
nels. 

But these at the moment are theories only. 
However, in spite of this, the evidence for 
the neurovascular background of chronic 
simple glaucoma is indeed impressive and 
many competent and thoughtful observers 
are enthusiastic in their championship of this 
idea. 

On the other hand, tonography and bulbar 
pressure tests ( Blaxter ) have unquestionably 
demonstrated that there is an abnormal re- 
sistance to aqueous outflow in chronic simple 
glaucoma. Furthermore, in a number of cases 
of glaucoma simplex in which Diamox® 
has been given, there results a fall in the in- 
traocular pressure down to a certain point, 
still abnormally high, beyond which it will 
not go without the instillation of miotics. 

Tonography reveals in these cases that 
there remains the same degree of resistance 
to outflow of aqueous that was present before 
- the use of the drug. This is a sort of “law of 
diminishing returns,” and is particularly 
significant when resistance to outflow is more 
pronounced when greater demands are made 
upon the outflow channels. 

The site of the resistance to aqueous out- 
flow is still uncertain. There are those who 
firmly believe that it lies in the trabeculum. 
Here there is primary sclerosis and thicken- 
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ing of the trabeculum. Others have found a 
deposition of pigment and “scars” in the 
trabecular spaces. 

Herbert and Fortin each believe that there 
is a defective pull of the ciliary muscle 
against the scleral spur so that the trabecular 
spaces and Schlemm’s canal cannot be prop- 
erly opened. 

Friedenwald believes that there was a 
failure of the osmotic pressure effect on the 
aqueous in Schlemm’s canal due to failure 
of the sclerosed afferent arterioles of 
Schlemm’s canal to bring in sufficient plasma. 
However, Ashton has recently shown that 
there apparently are no afferent vessels in 
Schlemm’s canal. 

Kronfeld’s studies, on the other hand, give 
some support to Friedenwald’s hypothesis. 
He found that in glaucoma simplex the sud- 
den lowering of intraocular pressure results 
in an inadequate filling of Schlemm’s canal 
with blood, significantly differentiating these 
cases from normal eyes. It is obvious that 
many microscopic studies of eyes affected 
with simple glaucoma, particularly in the 
early stages, must be made before we know 
the answer. 

There is much in the literature regarding 
the role of vascular sclerosis in the picture 
of glaucoma, particularly the constriction and 
sclerosis of the arterioles of the uveal tract 
and the nutrient vessels of the retina and 
optic nerve. This has already been discussed 
briefly. There is considerable evidence that 
sclerosis of the intraocular vessels plays a 
large part in the overall picture of simple 
glaucoma, but whether this role is a causal 
one, or a part of the aging process in general, 
or hastened by the increased intraocular 
pressure effect is still not clear. 


ACUTE INFLAMMATORY (CONGESTIVE OR 
NARROW-ANGLE) GLAUCOMA 


There is an increasing number of investi- 
gators who believe that acute inflammatory 
glaucoma is an entity that is entirely distinct 
and separate from simple glaucoma. The ar- 
guments in support of this claim, based on 
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experimental and clinical studies made by 
many competent observers, are strong and 
convincing. I believe that if this concept is 
accepted it will clarify our problem and I 
plead here for its universal acceptance. 

The inclusion of all forms of glaucoma 
under a unit category has led us into many 
difficulties, not only of understanding and in- 
terpretation, but particularly in regard to 
empirical forms of medical and surgical 
treatment. 

In contradistinction to simple glaucoma, 
congestive glaucoma is more common in the 
female, more frequently hereditary, is diag- 
nosed at an earlier stage, is frequently (some 
claim invariably) associated with a shallow 
anterior chamber and a narrow chamber 
angle (bilateral). A high percentage (80 per- 
cent) of these patients are hypermetropic. 

The onset of congestive glaucoma is acute 
and not insidious, the attacks are periodic, 
characterized by complaints of blurring of 
vision, ocular pain, and seeing of halos 
around lights. The elevation of ocular ten- 
sion is episodic, may be precipitated by emo- 
tional worry or strain, darkness, menstrua- 
tion, fatigue, mydriasis by drugs, or on view- 
ing motion pictures ; it is relieved by sleep. 

Cupping and atrophy of the disc is not 
found early in the course of the disease, nor 
do the changes in the fields of vision, diag- 
nostically characteristic of the simplex form, 
occur except late in the evolution of the 
disease. The diurnal variation in intraocular 
pressure is normal except during the acute 
episodes. The fluorescein test shows normal 
concentration except during the acute attack 
when it remains high and the fluorescein dis- 
appears rapidly when the acute attack is over. 

In cases of simple glaucoma the apparent 
outflow pressure remains abnormally high 
when the ocular tension is normalized, 
whereas in congestive glaucoma the apparent 


outflow pressure quickly becomes nor- 


malized. Or, to put it another way, during 
the acute stages of congestive glaucoma there 
is a marked obstruction to aqueous outflow 
which disappears when the attack is over. 
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Miller has shown that when the stellate 
ganglion is blocked by the injection of pro- 
caine : 

a. In simple glaucoma there is produced an 
immediate rise in intraocular pressure fol- 
lowed by a fall. 

b. In congestive glaucoma, when angles 
are open, there is an immediate fall in pres- 
sure, just as occurs in the nonglaucomatous 
eye. 
c. If the angle is partially blocked, the 
pressure first rises and then falls as it does 
in simple glaucoma. 

d. In cases where the angle is completely 
blocked, an acute congestive attack was pro- 
duced. 

It is interesting that he found that, after 
stellate ganglion procaine block in simple 
glaucoma, “the recipient laminated veins at 
first fill with blood and regain their laminated 
appearance when the intraocular pressure be- 
gins to fall.” Whereas in “congestive glau- 
coma the aqueous veins remain clear 
throughout the period of observation if the 
angle is structurally open.” 

Miller concludes that obliteration of the 
stellate ganglion causes a sudden volume in- 
crease in the intraocular contents due to the 
dilatation of the intraocular capillary bed. 
Thus in an eye with congestive glaucoma 
there is a similar volume increase but, pro- 
vided there are no pathologic changes in the 
angle, the outflow is assisted by the accom- 
panying pupillary constriction and lowered 
venous pressure and the tension falls. 

The changes produced by the injection of 
the stellate ganglion are of short duration ex- 
cept when the angle is completely blocked, 
and the procedure has no therapeutic value. 
But might it not be used as a provocative 
test? 

Bangaerter, Goldmann, and many others 
have found by gonioscopy that the angle in 
congestive glaucoma was closed during the 
acute attack. 

The shallow anterior chamber and narrow 
chamber angle in these cases, seen goniosco- 
pically and even with the slitlamp, is an old 
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observation that is universal. It is, I believe, 
the key point of differentiation between the 
two forms of primary glaucoma. It accounts 
for the controversy between the “neuro- 
vascular” and the “mechanical” followers. 

Essentially, this controversy lies between 
those who believe that obliteration of the 
angle is the result of the acute rise of intra- 
ocular pressure and those who believe that 
the rise of tension is due to the obliteration 
of the angle. 

Actually, the truth probably lies between. 
There is no doubt about the vascular crisis 
that occurs and similarly there is no doubt 
about the pre-existence of a narrow angle 
in the majority of cases of congestive glau- 
coma. The combination produces a vicious 
circle. 

In 1857, von Graefe, describing the symp- 
tomatology of glaucoma, observed that the 
anterior chamber often was shallow. Priest- 
ley Smith (1887) stated that the shallow 
chamber was a typical sign in acute conges- 
tive glaucoma. Raeder (1923) classified 
cases of glaucoma into those that had a 
shallow chamber and those that had cham- 
bers of normal depth. 

Rosengren (1930-1931), using a method 
for measuring the anterior chamber devised 
by Lindstedt (1913) that was highly accu- 
rate, published a large series of measure- 
ments. His studies showed that the depth 
of the anterior chamber in glaucomatous 
eyes is, on the average, less than that in nor- 
mal eyes and that the shallow chamber is not 
a consequence of the increase of intraocular 
pressure. He also concluded that “eyes which 
became subject to glaucoma as a consequence 
of a shallow anterior chamber are charac- 
terized by the occurrence of acute attacks in 
the majority of cases. In certain instances, 
however, the glaucoma takes the form of 
uncomplicated glaucoma simplex.” 

The gonioscopic investigations of Barkan, 
Sugar, Gradle, Kronfeld, Scheie, and other 
observers, chiefly in the United States of 
America, disclosed that the chamber angles 
in eyes subject to attacks of acute congestive 


glaucoma is noticeably narrow. Thus arose 
the term “narrow-angle glaucoma” as a sub- 
stitute name for acute congestive glaucoma. 
Its counterpart “glaucoma simplex” was 
termed “wide-angle glaucoma.” It is agreed 
that this is not a good term and many of us 
prefer the name “open-angle glaucoma” in its 
place. 

In 1953, R. Térnquist published an im- 
portant monograph on “Shallow anterior 
chamber in acute glaucoma: A clinical and 
genetic study.” This monograph is worthy 
of the most careful attention... 

ToOrnquist measured the chamber depth by 
a method devised by Stenstrém (1953) of a 
large series of normal eyes in various age 
groups. The sexes were evenly divided. He 
found that with increasing age a decrease ap- 
pears from 3.19 mm. on an average at 20 
years of age to 2.68 mm. at 65 years of age in 
males. The average values are somewhat 
lower in females. 

An investigation was made of relatives 
of 49 patients with typical acute glaucoma 
with a shallow anterior chamber. He found 
that the chamber depth in the siblings as 
well as in the children is lower, on the 
average, than the normal values for the cor- 
responding age. The differences (about 0.20 
mm.) are statistically significant. 

Furthermore, 45 pairs of twins with 
normal eyes were studied and the author 
concluded that the chamber depth is geneti- 
cally determined. 

Thus, as accumulative evidence continues 
to develop from clinical, surgical, and labora- 
tory investigations, I find myself in com- 
plete agreement with the belief that acute 
congestive glaucoma occurs most frequently 
in eyes that have anatomically narrow angles 
associated with hypermetropia, which pre- 
dispose them to attacks of glaucoma. 

Acute attacks occur whenever the angle 
becomes blocked through any cause, proved 
or theoretical, such as increase in the volume 
of the vitreous, increase in the flow of 
aqueous producing a higher pressure in the 
posterior chamber, increase in the intra- 
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TABLE 1 
PROVOCATIVE TESTS FOR GLAUCOMA 
Test “ot | Nariows Based On In tion 
USE OF ORAL, PARENTERAL, AND TOPICAL AGENTS 
Water-drinking| 1928 | Schmidt Studies of Marx on changes | Rise of over 9 mm. Hg to 33 or 
1930 | Wegner in blood by drinking water | more, 6-15 mm. in half hr. in 
glaucomatous eyes—occurs at 
any 
Adrenalin 1921 | Knapp 1: 1000 adrenalin hydrochloride 
1947 | Gurvich 5 times at 1 min. intervals | 
Glaucoma—pupil dilates 
Caffeine 1925 ro Intravenous injection of 0.2 | Rise of up to 15 to 20 mm. Hg 
1926 | Lohlein gm. caffeine or 150 cc. water | (Schigtz) in 20 to 40 min. 
with 45 gm. coffee 
M ydriasis 1926 | Jackson 2% cocaine No rise in tension in normal 
1936 | Gradle 2% euphthalmine Increase of 7 mm. Hg or more 
1948 | Sugar 4% homatropine evidence of pathologic condition 
hydrobromide 
Pilocarpine 1928 | Van Hofe Use of miotics Lowering tension to subnormal 
in glaucoma 
Fluorescein 1922 | Theil Fluorescein visible in pupil | Indicative of increased capil- 
1947 | Amsler and —with slit lamp lary permeability 
Huber 
Vasodilator 1946 | Gallois Blood cholinesterase con- | Nicotinic acid 0.03 or benzyl- 
tent imiazolin 0.025 g. orally. After 
an hr. no decrease in pressure 
Vasculat 1952 | Leydhecker Subconjunctival injection of | Increase of 12 mm. Hg patholog- 
(Lability) 1953 Leydhecker 0.3 ml. of sol. novocaine 1%, | ical 40% cases showed + water- 
1.0 ml. Vasculat (butyl | drinking test 89% showed + in 
Sympatol) Vasculat test 
VASCULAR OR BULBAR COMPRESSION 
Massage 1878 | Pagenstecher Fall of ocular tension after | 1 min. massage of globe or 250 
1911 van Gelder massage of globe gm. weight on closed lid for 10 
1912 | Knapp min. 
Glaucoma—tension falls less 
and returns to normal 30 min. 
Decubitus 1918 | Koliner Head low for one hr. Rise of 6 mm. Hg indicates glau- 
1922 | Thibert coma 
Venous conges-| 1925 | Theil Constricted neck with band- | Rise of 6 mm. Hg after 1 hr. 
tion 1929 | Schoenberg age or by sphygmomanom- | indicates glaucoma 
1930 | Wegner eter du 
Tonography 1934 | Bock Corneal massage with Schigtz 15 gm. for 2 min. Glaucomatous 
naman and tonometer eyes show less drop in tension 
Stoug 
1950 | Moses and 
Bruno 
Bulbar 1950 | Bietti Compression by dynamom- | Pressure for 10 min. enlarge- 
eter ment of blindspot 
1950 | Grant 
1951 | Suda and 


Kamao 


| 


PRIMARY GLAUCOMA 
TABLE 1—(continued) 


Based On 


Interpretation 


and Lambert 


von Beuningen 


von Beuningen 


Kleinert and 


Combination or cold-pres- 
and 
with jugular compression 
Wessely and Schoenberg 


Suction 


Pressure with dynamometer 


Maximum compensation 


Tonometer 15 gm. plus 50 gm. 
applied with dynamometer 


Rise in ocular tension over 9 
mm. Hg. Positive in rising 
phase diurnal variation; falling 
negative 


Normal eyes drop in tension 
after test 


Pressure of 100 
after which 
Schlemm's canal-—disappears 
a in glaucoma than nor- 
ma 


Slightly higher density in glau- 
coma 


. for 4 min. 
lood enters 


Blood escapes into aqueous 
veins 
Glaucoma—100 gm. required 
Normal—more than 150 gm. re- 
quired 


SURGERY 


Anterior-chamber puncture 


Normal—25-35 mm. Hg. 
Glaucoma 40-60 mm. Hg. 


SENSORY 
Dark-room for one hr. Variation over 6 mm, Hg. path- 
Seidel ognomonic 
1949 | Kronfeld 
1953 | Higgitt 
Dark adapta- 1926 , al. light threshold and dark |.Dark adaptation defective in 
1952 | Van Wien ptation glaucoma 
Reading 1931 | Gradle Read small print concen- | Rise of 10-15 mm. Hg 
1949 | Kronfeld tratedly for 45 min. 
Flicker fusion 1949 | Miles Length of latent period and Defective flicker fusion fre- 
pee of cones and their | quencies in glaucoma 
pathways 


ocular hydrostatic pressure due to vascular 
“erection” of the uveal tissue from newro- 
vascular causes, increase in the episcleral 
venous pressure or in the vortex veins, im- 
pediment of flow through the pupils, the 
suction effect of the canal of Schlemm, 
failure of the constrictive ability of the 
ciliary arterioles, a disturbance of the central 
mechanism (wherever that may be) for the 
control of the intraocular pressure, increase 


in the size of the lens with age, pupillary 
dilatation in a dark-room or the result of 
emotional disturbances, and minor ocular 
trauma. 

Most convincing is the fact that acute 
rises of intraocular pressure follow drug 
mydriasis in eyes with narrow angles; 
whereas, the pupils of glaucomatous eyes 
with open angles and normal width can be 
dilated for the most part with impunity. 


| Year | | | | 
eport | 
Lability or | 1945 Bloomfield | | 
pressor conges- | | 
tion | | | 
| | 
Goniodynamio- | 1949 | | | 
metric | 
| 
and Roenne’s | | 
colloidometer | | 
Dynamometer | 1951 | | 
| Grun | | 
Paracentesis or 1930 Kronfeld | pe 
anterior-cham- 1933 | 
ber puncture | 
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Again, and most convincing, is that a 
peripheral iridectomy, performed before the 
development of peripheral anterior synechias 
have occurred to a large extent, will prevent 
in a large percentage (over 90) of cases a re- 
currence of the acute attack. The glaucoma 
is cured, Weinstein, for example (1954), 
states that of 865 cases of acute glaucoma 
seen in 20 years only four developed an at- 
tack of acute glaucoma in the iridectomized 
eye. 

The exact mechanism of how an iridec- 
tomy works as a cure for acute glaucoma has 
been the subject of considerable debate, often 
heated, since the day when von Graefe an- 
nounced his discovery. Even today the fol- 
lowers of the “neurovascular” school argue 
that the iridectomy is curative through its 
effect on the neurovascular reflexes of the 
eye. 

As Scheie has pointed out, this is hard to 
accept when the great extent of the vascular 
bed of the eye is considered. Furthermore, 
dilatation of the pupil and engorgement of 
the vessels in the posterior uvea do not cause 
a rise in pressure when pupillary and angle 
block have been eliminated in the periphery 
of the iris. Also in severe uveitis, when the 
ciliary body is obviously engorged, there is 
usually hypotony, unless the angle is blocked 
with debris. 

In addition, in cases of acute congestive 
glaucoma, the classical symptom of halos is 
the result of epithelial edema of the cornea 
produced by a sudden increase (qualitative ) 
of intraocular pressure with swelling and 
congestion of the ciliary body. 

The cases mentioned by Duke-Elder where 
ocular tension may be found to be 70 mm. 
Hg or above, without congestion, pain, or 
particularly halos, I think we can consider 
as instances where the angle is blocked and 
the resistance to aqueous outflow is markedly 
and acutely increased, but that for some un- 
known (as yet) reason the histamine induced 
engorgement of the ciliary body or uveal 
tract has not occurred, Might this not there- 
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fore be considered as further evidence that 
blockage of the angle precedes the “erection” 
of the uvea? 

On the other hand, it is fair to state that 
many notable observers including Duke- 
Elder “agree with Troncoso that, in con- 
gestive glaucoma, the tension of the eye may 
be controlled postoperatively, even although 
the iridectomy is obviously not basal, the 
angle remains gonioscopically closed, and 
artificial drainage cannot be elicited clini- 
cally.” 

It is necessary, I think, to find the answers 
to the following questions : 

1. Why do our patients, whose intraocular 
pressure has been normalized as the result of 
iridectomy, apparently show no further evi- 
dence of a neurovascular disorder within the 
eye that can be clinically observed or meas- 
ured? 

2. Do those of us who have normal an- 
terior chambers ever show any condition that 
would have produced an acute glaucoma had 
our angles been narrow? 

3. Do people, as the result of psychogenic 
or emotional factors, have edema or conges- 
tion of the ciliary body insufficient to pre- 
cipitate an attack of acute glaucoma in the 
presence of normal angles? 

4. Has one of us ever seen an attack of 
acute glaucoma precipitated in one’s office 
by the use of a mydriatic in patients who 
do not have uveitis or a narrow angle? Pos- 
ner and Schlossman, discussing the syndrome 
of glaucomatocyclitic crises, say “any case 
of acute glaucoma in which the eye does not 
have a narrow angle, or in which the angle 
appears open, should be watched by daily 
slitlamp studies for the appearance of ker- 
atic precipitates.” 

These are only some of the questions that 
need further study and suitable answers. 
Controversy here is good and let us have 
more of it. 

As the disease of acute congestive glau- 
coma progresses the attacks become more 
frequent, begin earlier in the day, and last 
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longer. The variation between the highest 
and lowest pressure tends to lessen as the 
base pressure rises. As time goes on the dis- 
ease becomes comparable to simple glau- 
coma in changes in the field of vision, optic 
atrophy, and cupping. No or very little 
episodic variation of tension is encountered 
and there often is no congestion, for com- 
pensation occurs, just how is still speculative. 

On the other hand, late cases of simple 
glaucoma may develop halos with blurring 
of vision, and if the angle of the anterior 
chamber is narrow, as it often is in the 
aged, peripheral anterior synechias are pro- 
duced. 

It is the convergence of the two forms into 
the final common denominator that has led 
to confusion, for in the absence of a most 
careful history it may be quite impossible to 
say whether or not this patient has conges- 
tive or simple glaucoma ( Miller). 


DIAGNOSIS 


It is difficult to determine the incidence 
of primary glaucoma in the general popula- 
tion. This is because many studies have in- 
cluded both forms of primary glaucoma to- 
gether, but chiefly because it is so difficult 
especially for the general practitioner and 
the optometrist (sight-testing optician) to 
recognize early cases of chronic simple 
glaucoma. However, from the study of statis- 
tics gathered by careful observers it is be- 
lieved that at least two percent of the general 
population have primary glaucoma, and that 
approximately 25 percent of the cases of 
blindness are caused by primary glaucoma. 

There is a great need to improve our 
methods of the early diagnosis of glaucoma, 
especially for the little fellow working alone 
in his office. It is encouraging to note that 
our thoughts are constantly being directed 
to this goal and, as a result, our methods 
have improved, especially in the last 10 years. 
These are: 

1. Greater awareness of the disease 
occurring in patients over the age of 40 


years and the need for a thorough examina- 
tion by an ophthalmologist. Braley, for ex- 
ample, found that one out of every 40 
persons past the age of 40 years had un- 
diagnosed glaucoma. 

2. The establishment of special clinics in 
various places throughout the world, and the 
growing interest in these special clinics or 
centers as a measure to control and supervise 
properly the treatment of patients with pri- 
mary glaucoma. These clinics have shown 
their great value in permitting careful study 
of this baffling problem and in the teaching 
of residents, interns, and special visitors. 
There should be more of these centers 
everywhere. 

3. The increasing use of routine tonome- 
try in all patients, aged 40 years or over, 
using tonometers that have been checked for 
accuracy and standardization. The electronic 
tonometer has proved to be of great value. 
It has a high degree of accuracy. Frieden- 
wald and others emphasize the importance of 
recording the tonometric readings with two 
different weights in order to rule out dis- 
crepancies in ocular rigidity which might in- 
terfere with accuracy of determinations. This 
is particularly important in myopia. 

4. The careful study of the anterior cham- 
ber with slitlamp and gonioscope. A narrow 
angle is particularly suspect and all patients 
over the age of 40 years with a narrow angle 
should be given the darkroom test. Kronfeld 
found that patients with narrow angle get 
glaucoma in 80 percent of the cases within 
five years. 

5. Tonography, using either the method 
improved by Grant or the bulbar-pressure 
test (Blaxter) which is easier to perform by 
the ophthalmologist working along. Tonog- 
raphy is of particular importance in chronic 
simple glaucoma. 

6. Perimetry, in chronic simple glaucoma, 
remains one of our most important measures 
of early diagnosis and follow-up. 

7. Ophthalmoscopy, in chronic simple 
glaucoma, particularly. This needs no com- 
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ment except to emphasize that a careful 
record or drawing of the disc should be 
made in all persons past 40. The classifica- 
tion devised years ago by Elschnig is a valu- 
able method of notation. 

8. The study of the diurnal phasic varia- 
tion in ocular tension in chronic simple 
glaucoma. This cannot be easily done as a 
routine, but it is possible to arrange to take 
the ocular tension at different times of the 
day in one’s office, in suspected cases, with- 
out too much inconvenience to the patient. 

9, Provocative tests are given in Table 1. 

Table 1 is not complete in all respects but 
is given to indicate the various directions 
of thought along this line. There are many 
investigators who are interested in this phase 
of the subject. Their reports show many 
areas of disagreement and interpretation. No 
doubt new provocative tests or combinations 
of old ones will be developed in the future. 

At present the most reliable provocative 
tests seem to be: 

a. The waterdrinking test (Schmidt) in 
chronic simple glaucoma, since this test is 
-independent of the rising or falling phase 
of ocular tension. It may well be that the 
subconjunctival injection of Vasculat (butyl 
Sympatol), a strong vasodilator, recently de- 
scribed by Leydhecker, may be of greater 
value. Leydhecker found that 89 percent 
of the glaucomatous eyes responded, after 
this injection, by a rise in pressure of more 
than 12 mm. Hg. 

b. The dark-room and mydriatic test in 
congestive glaucoma. 

10. Above all, however, and as a funda- 
mental basis, is the taking of a most careful 
and painstaking history. Kronfeld’s paper 
on “Diagnosis,” is particularly noteworthy 
of emphasis in this discussion, because of 
its common sense. 

11. Finally, I should like to emphasize 
that the patient should not be informed that 
he has glucoma until the diagnosis is defi- 
nitely certain. I have seen a number of pa- 
tients who had been told that they had gilau- 
coma, sometimes after a single tonometric 
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reading. 1 was only convinced after most 
careful and repeated studies over a long 
period of time that they did not have glau- 
coma. Such patients are hard to reconcile 
and continue to live in a state of mild neuro- 
sis between visits for reassurance. It seems, 
sometimes, that a patient is worse off if 
he thinks he has glaucoma when he hasn't, 
than when he knows for certain that he has 
it. 
SUMMARY 

1. Seventy-five years ago the essential 
clinical facts regarding primary glaucoma 
were well known and described, but the 
problem of its etiology has, to this date, 
been unresolved. However, in the past 10 
years, especially, much scientific information 
has been accumulated, particularly along the 
physico-chemical lines prophesied by Duke- 
Elder 25 years ago. 

2. We know much about how the aqueous 
is formed and eliminated, and a great deal 
about the physico-chemical mechanism of the 
maintenance of normal intraocular pressure. 

3. We suspect that the control of the nor- 
mal intraocular pressure is a function of 
the brain, presumably the hypothalamus. As 
one evidence for this belief there is the in- 
teresting and curious behavior of the pat- 
terns in the normal individual of the bilater- 
ally synchronous diurnal variations of intra- 
ocular pressure and its relationship to the 
blood supply to the uvea, particularly in the 
ciliary body. 

4. Primary glaucoma is a complexity of 
diseases whose chief symptom is the eleva- 
tion of the intraocular pressure. It is mani- 
fested in two forms which are probably en- 
tirely separate disease entities. 

5. Chronic simple (open-angle) glaucoma 
is characterized by rhythmic wide and un- 
controlled swings of the diurnal intraocular 
pressure, without other obvious clinical 
signs until the disease is far advanced. It 
may occur without abnormal elevation of 
pressure (low-tension glaucoma). 

Disease of the blood vessels resulting in 
disturbance of the arterial but especially the 
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venous pressure is undoubtably a factor in 
its etiology and especially so in its evolution. 
The maintenance of adequate nutrition, 
notably to the optic nerve, ciliary body, and 
retina, is increasingly affected as the disease 
progresses, often in spite of a successful 
filtration operation. 

In addition, there is increasing and im- 
pressive scientific evidence that resistance 
to the outflow of aqueous is always present 
and increases with the advancement of the 
disease. For this reason there exists the 
laudable controversy between the neuro- 
vascular and the mechanical schools of 
thought. Whether there exists also a disease 
or lesion in the “control center” in the 
brain, wherever that may be, is as yet un- 
proved. 

6. Acute inflammatory (narrow-angle) 
glaucoma is, I firmly believe, an entirely 
different condition, for the reasons already 
outlined. Here there is undoubtedly a strong 
neurovascular and psychogenetic back- 
ground, but the narrow angle and its ease 
of closure is primarily the site involved. 

There is good evidence that the narrow 
angle of affected individuals in an hereditary 
and familial, anatomic and architectural 
feature. As such, any mechanical factors 
existing within such an eye, as well as a 
neurovascular crises, are capable of pre- 
cipitating an acute attack. I suspect that in 
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many cases the neurovascular crisis of uveal 
erection is the result and not the cause of the 
acute closure of the angle. 

Whether or not this is true for all cases is 
for future studies to decide. However, | 
hope that the evidence that I have presented 
is strong enough to convince you all that 
acute inflammatory glaucoma is a disease 
entity, entirely separate in all of its factors, 
except elevation of intraocular pressure, 
from chronic simple glaucoma. 

7. If such a concept can be agreed upon, 
the way for future studies is more clear, for. 
in my opinion the confusion in the past be- 
tween these two entities has been a great 
hindrance to the understanding of these two 
ocular diseases and the proper and suitable 
medical and surgical treatment of each. © 

8. The advancement of our knowledge, as 
the result of modern scientific facilities and 
apparatus, has helped us enormously in our 
approach to the fundamental problem of 
early diagnosis, particularly by the ophthal- 
mologist who has to work alone in his office 
practice. More thought must be given to 
this important phase of the problem. 

9. The prospects for solving the thorny 
problems of the primary glaucomas, in the 
light of modern trends of thought and work, 
are exceedingly bright and hopeful. 


700 North Michigan Avenue (11). 
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A NEW TYPE OF APC VIRUS FROM FOLLICULAR CONJUNCTIVITIS* 


E. Jawetz, M.D., L. Hanna, M.A., S. J. Kimura, M.D., 
AND Tuyceson, M.D. 
San Francisco, California 


The adenoidal - pharyngeal - conjunctival 
(APC) group of viruses was discovered by 
Rowe et al.’ who isolated them in cultures of 
adenoids and tonsils. They comprise a large 
group of viral agents which can be subdi- 
vided into serologic types by means of spe- 
cific neutralization tests.? Type 4 was origi- 

*From the Departments of Microbiology and 
Ophthalmology and the Francis I. Proctor Founda- 
tion for Research in Ophthalmology, University of 
California Medical Center. This study was sup- 


ported in part by a grant (B-604) from the Na- 
tional Institutes of Health, Bethesda, Maryland. 


nally isolated and described as RI 67 virus 
by Hilleman and Werner* and is now es- 
tablished as the cause of acute respiratory 
disease (ARD) in military recruits.* Bell 
et al.® have established the role of Type 3 
APC viruses as etiologic agents in epidemic 
outbreaks of “pharyngoconjunctival fever.” 
Ryan et al.* have described the clinical char- 
acteristics of eye infections due to APC virus 
Types 3 and 4. Types 3, 4, and 7 have been 
recovered from military recruits suffering 
from respiratory illnesses ranging in sever- 
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ity from mild febrile rhinitis to primary 
atypical pneumonia.’ Types 1, 2, 3, and 5 
have been isolated from sporadic cases of 
nonbacterial pharyngitis* * and are frequently 
found in adenoid and tonsillar tissue removed 
at surgery.” Type 8 has been recovered from 
a case of epidemic keratoconjunctivitis and 
may be etiologically related to the disease.” 

To date APC virus Type 6 has not been 
encountered in clinical illness, and it has 
been isolated only once from adenoid tissue 
in tissue culture.’ It is the purpose of this 
communication to report two cases of clinical 
eye infections from which Type 6 was iso- 
lated and in which the patients demonstrated 
by their specific antibody response that it 
was the etiologic agent of their illness. 


CASE REPORTS 
Case | 

Dr. H. M., a 26-year-old physician, was 
seen on May 2, 1955, complaining of con- 
junctivitis with a “foreign-body sensation” 
in the left eye for 24 hours. There was a 
“pea-sized” left preauricular lymph node 
noted by the patient on May 2nd, but no dis- 
charge from the eye. There were no symp- 
toms of systemic illness and no respiratory 
symptoms. 

Examination showed a tender, enlarged 
left preauricular node, 20/20 vision, nor- 
mal corneal sensitivity, and normal lids. 
There was marked tearing, and congestion 
of tarsal and bulbar conjunctiva with intense 
follicular hypertrophy in the lower fornix. 
The cornea was clear, and there were no pre- 
cipitates, flare, or cells in the anterior 
chamber. General physical examination was 
within normal limits. 

Bacteriologic culture of the lids showed 
occasional nonhemolytic Staphylococcus al- 
bus, and cultures of the conjunctiva were 
sterile. Smears from the conjunctiva showed 
some mononuclear cells, no polymorphs or 
eosinophils, and no bacteria. 

Scrapings taken from the conjunctiva were 
inoculated into twice-washed HeLa cell cul- 
tures (obtained from Tuskegee Institute), 


JAWETZ, HANNA, KIMURA AND THYGESON 


and a maintenance medium of 10-percent 
chick serum in mixture 199 was added. Af- 
ter five days of stationary incubation at 
36°C., cytopathogenic effects were noted ; 
cell degeneration was almost complete by the 
seventh day. The virus was passed in HeLa 
cell cultures, Chorioallantoic membranes in- 
oculated with the same scrapings showed no 
lesions. 

Clinical course. The inflammation of the 
eye did not change materially for several 
days, and then the conjunctivitis subsided 
gradually, leaving no residuum whatever ex- 
cept for conjunctival edema persisting for 
two weeks. The cornea remained clear. The 
preauricular node remained enlarged for 
three weeks but was nontender after the 
first few days of illness. 

On May 8th, the patient developed symp- 
toms of systemic illness, with fever of 
101°F., muscle pains and aches, and mod- 
erate prostration, but no respiratory discom- 
fort. The febrile illness lasted two days and 
then subsided completely. Since May 10th 
the patient has been entirely well. 

Past history. Good general health. Herpes 
zoster on buttocks two years ago. No history 
of herpes simplex. As an interne at the 
San Francisco County Hospital, the patient 
examined many individuals with “red eye,” 
usually considered due to a foreign body. 
His wife and child developed no manifest 
infection. 

Virus studies. The earliest cytopathogenic 
effects in HeLa cells were noted on the 
fifth day after inoculation of the scraping. 
Degeneration was virtually complete on the 
seventh day of stationary incubation. The 
type of degeneration was compatible with 
the type seen with APC viruses. After 
five passages in HeLa cells, the virus reached 
a titer of TC5O = 10°**, and cytopathogenic 
effects were complete five days after inocula- 
tion of 100/TCSO. 

Through the courtesy of Lieut. Col. T. O. 
Berge, 6th Army Area Medical Laboratory, 
the virus was typed by neutralization test 
and shown to belong to Type 6 of the APC 


group. This typing was confirmed in the 
laboratory of Dr. R. J. Huebner. The virus 
fixed complement with antiserum to APC 
viruses, Types 4 and 8. 

Neutralizing antibody titers. Neutraliza- 
tion tests in HeLa cells were performed with 
1000 TCS5O0 in the usual manner, with a 
one-half hour incubation of the virus-serum 
mixture at 22°C. The patient’s serum of May 
2, 1955, did not neutralize the virus in 1:10 
dilution. The patient’s serum of August 9, 
1955, neutralized the virus in 1:80 dilution. 


Case 2* 
Dr. C. M., on April 27, 1955, developed 


sensation of scratchiness in both eyes with 
mild scleral injection. Accompanying this, he 
had an “annoying sensation of fullness in 
the tissues surrounding the pharynx.” The 
sensation was not that of a sore throat but 
was described as being vague and difficult of 
description. Approximately one week prior 
to onset of C, M.'s illness, his wife had de- 
veloped an identical illness, and during the 
week between the two cases their four chil- 
dren, ranging in age from four months to 
five years, had had very similar illnesses, All 
of the cases had bilateral injection of the 
bulbar conjunctiva, with dried mucus on the 
lid margins in the morning. The oldest child 
complained of his neck and throat. None of 
the cases felt febrile ; however, temperatures 
were not taken in any of the cases, The dura- 
tion of the disease in the children was three 
to four days, and in the adults two to three 
days. In no case was the illness incapacitat- 
ing, and the doctor continued to work 
throughout the period of illness. There was 
no known exposure of any of the cases to 
any similar cases outside the home, and no 
secondary cases were observed in the neigh- 
borhood. 

Type 6 APC virus was isolated at the Na- 
tional Institutes of Health from the right 
eye of Dr. C. M. on the second day of illness. 


* Information kindly furnished by Dr. W. P. 
Rowe and Dr. R. J. Huebner. 
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Neutralizing antibody titers to Type 6 were: 
The patient’s serum of November 24, 1954, 
did not neutralize the virus in 1:4 dilution. 
The patient's serum of June 23, 1955, neu- 
tralized the virus in more than 1 :16 dilution. 

Eye and throat swabs obtained from the 
children during early convalescence were 
negative in HeLa cells. 


DiscuUSSION 


The incidence of neutralizing antibodies 
against APC Type 6 in the general popula- 
tion in the Washington, D.C., area was found 
by Huebner et al.* to be about 30 percent. 
The virus isolated from Case 1 was employed 
in a serologic survey of persons, aged nine 
to 44 years, living in California. Twelve of 
36 sera (33 percent) obtained between 1952 
and 1955 had neutralizing antibodies to Type 
6 APC virus in a dilution of 1:10 or greater. 
The majority of these sera were from per- 
sons over the age of 25 years, and most posi- 
tive sera were also in that age group. APC 
virus Type 6 was also neutralized by one lot 
of commercial gamma globulin in a dilution 
of 1:80. 

Thus, there is serologic evidence in at least 
two separate regions of the United States 
(Eastern Seaboard, California) that one 
third of the population may acquire infection 
with APC virus Type 6 before the age of 45 
years. It is difficult to know whether the in- 
fection is asymptomatic in most instances, or 
whether a relatively mild and transient dis- 
ease occurs frequently as illustrated in the 
two cases reported here. Since infection with 
an APC virus occasionally results in hetero- 
typic antibody response, it is possible that 
some of the neutralizing antibodies represent 
a response to infection with other, more 
prevalent types. 

In spite of the frequent association of APC 
virus infection with respiratory disease it 
appears possible that the conjunctiva fre- 
quently serves as a portal of entry for APC 
viruses. Conjunctivitis may occur alone, or 
may precede the onset of pharyngitis or sys- 
temic symptoms. It has also been observed 
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that experimental inoculation is more likely 
to result in objective illness if the virus is 
introduced by swabbing the conjunctiva, 
rather than by dropping or spraying it into 
the respiratory tract.* 


SUMMARY 


APC virus Type 6 has been isolated from 
two patients with follicular conjunctivitis and 
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associated mild systemic or respiratory symp- 
toms. This is the first time that this virus 
type has been shown to produce human ill- 
ness, Data are also presented on the distribu- 
tion of this agent in a sample population and 
on the possible role of the eye as portal of 
entry for this infection. 
University of California 
Medical Center (22). 
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CHOLESTEROL-CONTAINING GRANULOMA OF THE ORBITAL WALL* 


Joun V. V. NiIcHOLLs 
Montreal, Quebec 


Recently, a patient was referred to me 
with proptosis of the right eye caused by a 
large destructive lesion in the fronto-orbital 
bones. After investigation, this patient was 
operated on by Dr. Wilder G. Penfield at the 
Montreal Neurological Institute, with some 
unusual pathologic findings. The lesion was 
of a granulomatous nature, containing many 
cholesterol crystals mixed with old blood. A 
few weeks later a second patient was ad- 
mitted to the Montreal Neurological Institute 


*From the Departments of Ophthalmology of 
McGill University and of the Royal Victoria Hos- 
pital. Read before the annual meeting of the Ca- 
nadian Ophthalmological Society held at Bigwin 
Inn, Ontario, June 15, 1955. 


with the same type of lesion. A review of 
the records at the institute disclosed the 
occurrence of still another some years pre- 
viously. 

The clinical, radiologic, and pathologic 
characteristics of these three patients were 
essentially identical. A search of the litera- 
ture has uncovered reports of only 12 other 
cases. It is proposed to present our three 
cases, to review the 12 others, to summarize 
their clinical and pathologic features, and to 
discuss their pathogenesis. 


CASE REPORTS 


Case | 
The first patient, and the one who first 
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Fig. 1 (Nicholls). Case 1. Showing swelling in 
temporal region of right supraorbital ridge, with 
proptosis and displacement of the right eye nasally 
and downward. 


consulted me, was a 46-year-old man, who 
presented himself in October, 1953, com- 
plaining of right proptosis and diplopia of 
about six weeks’ standing. There was no 
pain or blurred vision. He stated that at 
about nine years of age he had received a 
blow on the head resulting in a left frontal 
scalp laceration. For many years before con- 
sulting me, his friends had noticed a fullness 
of the right fronto-orbital region. This was 
corroborated by photographs. A few weeks 
before this consultation he accidentally 
struck this region on a door, following 
which proptosis of the right eye and diplopia 
developed. 

Examination disclosed definite fullness of 
the right supraorbital ridge (fig. 1). Exoph- 
thalmometer readings showed that the right 
eye protruded about three mm., and it was 
displaced slightly downward and inward. A 
firm mass fixed to the bony wall could be felt 
in the region of the lacrimal gland, but it 
was placed too medially to be perfectly typi- 
cal of a lesion of this structure. The right 
superior rectus muscle was definitely limited 
in action. The patient had full vision in each 
eye and the fundi were normal. The pupils 
were regular, equal, and active to light and 
accommodation. 

General physical examination disclosed 
nothing abnormal. Blood serology and chem- 
istry were negative. The serum cholesterol 
level was 22.0 mg. percent. X-ray films 
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showed an excavation of the base of the zygo- 
matic process of the right frontal bone which 
extended slightly into the zygomatic bone 
(fig. 2). This cavity appeared to be in the 
diploe. The outer table was greatly thinned 
and displaced outward. The lateral portion 
of the orbital roof was rarefied and displaced 
downward. In only a few areas was com- 
pact bone observed between the lesion and 
the surrounding normal diploic spaces. The 
medial end of the cavity came close to the 
frontal sinus but was definitely separated 
from it. 

Operation. On October 22, 1953, Dr. Pen- 
field exposed the right frontal region by re- 
flecting a right frontal scalp flap. Over the 
lateral aspect of the right supraorbital ridge 
the bone was eggshell thin. This was opened 
and dark brown fluid escaped revealing a 
cavity filled with soft yellow-gray, necrotic, 
amorphous material. The inner table of the 
frontal bone had been eroded exposing a 
very small area of dura, which was intact but 
yellow-stained. There was an erosion of the 
roof of the orbit through which the contents 
of the cavity extended, pushing aside and 
staining but not invading the orbital fascia. 
This whole area of bone was removed in- 
cluding a portion of the supraorbital ridge 
and the roof of the orbit; no plastic repair 
was attempted. Cultures of the soft amor- 
phous material were sterile, 

The postoperative course was uncompli- 
cated. The proptosis of the right eye receded 
rapidly and the diplopia decreased. At the 
last examination, a year later, there was no 
proptosis. Full ocular movements had re- 
turned and there was no diplopia. 


Case 2 


The second case was that of a 40-year-old 
man who entered the Montreal Neurological 
Institute in January, 1954, complaining of a 
slight prominence of the left eye and diplopia 
for about two weeks. He had no pain or 
headache. He could not remember ever hav- 
ing received any injury to the left orbital 
region. 
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Fig. 2 (Nicholls). Case 1. Posteroanterior, and right lateral X-ray pictures of skull showing the osteolytic 
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lesion in the right supraorbital ridge, frontal squama, and orbital roof. 


On examination the patient was found to 
have very slight proptosis of the left eye 
which also was displaced slightly downward 
and medially. Diplopia occurred only in the 
extreme left upward gaze. No unusual mass 
could be felt in the orbit. There were no 
other visual disturbances. The pupils, visual 
acuity, fields, and fundi were normal. 

General physical examination disclosed 
nothing abnormal. Blood chemistry and 
serology were normal. The serum cholesterol 
was 245 mg. percent. X-ray films of the skull 
showed an area of destruction similar to that 
described in the first case, but here it in- 
volved the later half of the left supra- 
orbital region and adjacent portions of the 
frontal squama of the orbital roof (fig. 3). 
This area was surrounded by a thin intact 
layer of compact bone. It was not related to 
the frontal sinuses. 

Operation. On January 29, 1954, Dr. 
Wilder Penfield operated on the patient, 
exposing the lesion through an incision in 
the lateral part of the eyebrow. Again paper- 
thin bone was found, the most marked areas 
being in the frontal squama just above the 
supraorbital ridge, and in the frontal bone 
just behind the zygomatic process. The cay: 


ity was entered through the attenuated area 
of the latter portion, and a small amount of 
dark brown fluid escaped, The cavity con- 
tained soft, yellow-gray amorphous, gritty 
material and a small amount of watery fluid 
containing crystals. No capsule separated 
this from the bony walls. Most of the roof 
of the orbit had been destroyed by the 
pressure of the mass. The latter was in 
contact with the orbital fascia, which was 
compressed and stained but not invaded, and 
with a portion of the dura in the frontal 
region, which was stained yellow but intact. 
The material was curetted away completely 
and the bony defect was closed, using a piece 
of tantalum. The patient made an uneventful 
recovery with complete subsidence of the 
proptosis and diplopia. 


Case 3 


Examination of the records of the Mon- 
treal Neurological Institute disclosed that a 
57-year-old man had been admitted in July, 
1944, with a lesion similar to those already 
described. On admission he complained of a 
right supraorbital swelling, mild vertigo, and 
diplopia. 

He stated that, in 1919, he had been struck 
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on the right supraorbital ridge by a metal 
spike. A little later he developed a small 
painless swelling. Following an automobile 
accident in 1943, he entered the Montreal 
General Hospital for treatment. There was 
evidence of recent injury in the right orbital 
region, and at certain points over the supra- 
orbital ridge the bone could be compressed 
and crepitus felt. The right eye was slightly 
proptosed and its upward movement limited. 
X-ray films showed a comminuted fracture 
of the lateral and superior margins of the 
right orbit with lateral displacement of the 
fragments. A biopsy was performed and 
the patient discharged. He did not return to 
the hospital. However, six months later the 
mass began to enlarge rapidly and the pa- 
tient was referred to the Montreal Neuro- 
logical Institute. On this admission the ex- 
amination showed a firm irregular reddish 
swelling over the lateral margin of the right 
supraorbital ridge. The right eye was prop- 
tosed and displaced downward and medially. 
Diplopia occurred on looking upward. The 
visual acuity, fields, and fundi were normal. 

General physical examination disclosed 
nothing abnormal. Blood serology and chem- 
istry were normal. Serum cholesterol was not 
determined. X rays showed a large rarefied 
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region in the roof of the right orbit involv- 
ing the lateral three-quarters of the supra- 
orbital ridge (fig. 4). The margins of the 
defect were relatively distinct and the lesion 
did not communicate with the paranasal 
sinuses. 

Operation. On July 28, 1944, Dr. G. 
Morton operated, approaching the area 
through a right frontal scalp flap. The lesion 
was exposed after removing what remained 
of the supraorbital ridge. A large cystic mass 
involving the right frontal bone and the 
zygomatic process was found. It extended 
quite a way into the orbit and was adherent 
to the lacrimal gland, the orbital fascia be- 
low, and the dura above. None of these 
structures was invaded. It was soft, brown- 
ish, avascular, and contained cysts filled with 
yellowish glistening gelatinous material. 
There was a large supraorbital bone defect 
which was not repaired. The patient made 
an uneventful recovery with no recurrence. 
The diplopia and proptosis rapidly subsided. 


MICROSCOPIC PATHOLOGY 


The histologic findings in all three cases 
were so similar that they may be described 
together. The soft yellowish material was 
composed of a fibrous granulation tissue 


Fig. 3 (Nicholls). Case 2. Posteroanterior and left lateral X-ray pictures of skull showing the osteolytic 


lesion in the left supraorbital ridge, frontal squama, and orbital roof. 
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Fig. 4 (Nicholls). Case 3. Posteroanterior and right lateral X-ray pictures of skull showing the osteolytic 
lesion in the right supraorbital ridge, frontal squama, and orbital roof. 


matrix (fig. 5) containing many sharp 
pointed clefts of a type usually associated 
with cholesterol crystals (fig. 6). Many 
multinucleated foreign body giant cells were 
seen along the margins of many of these 
clefts (figs. 7 and 8). The clefts occurred 
also in areas of complete necrosis. 

There were many areas having no clefts. 
These were composed of a much more vascu- 
lar stroma containing many mononuclear 
cells. Some of these latter cells contained a 
large amount of eosinophilic cytoplasm in 
which were many cellular debris and par- 


Fig. 5 (Nicholls). 


Case 2. Phosphotungstic and 
hematoxylin, «170. Fibrous tissue and reticulum. 


ticles of blood pigment (fig. 9). Frequently, 
the same type of cell was seen to have a 
large, clear vacuolated space in its cytoplasm 
(foam cells) (fig. 10). Occasionally two 
nuclei were seen in this latter variant. Both 
the eosinophilic and foam cells were seen to 
be concentrated about blood vessels. No 
necrosis occurred in these highly vascular 
areas, but it was abundant in regions remote 
from the blood vessels. 

Small fragments of bone were scattered 


Fig. 6 (Nicholls). Case 1. Phosphotungstic and 
hematoxylin, «170. Fibrous tissue and reticulum, 
crystal clefts. 
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Fig. 7 (Nicholls). Case 2. Hematoxylin and eosin, 
450. Crystal clefts and giant cells. 


throughout the tissue and frequently were 
associated with the multinucleated giant cells. 

Yellowish-brown hemosiderin granules 
and crystals of other blood pigments were 
seen in all regions, both extracellularly and 
within the cytoplasm of the eosinophilic cells. 
Scherlach-R staining demonstrated a large 
amount of neutral fat, some within cells, but 
usually lying free in the tissue spaces. The 
cavities of the foam cells could not be 
stained. 

There were several small areas of dense 


Fig. 8 (Nicholls), Case 2. Hematoxylin and eosin, 
>< 1,300. Giant cells and crystal clefts. 


Fig. 9 (Nicholis). Case 1. Hematoxylin and eosin, 
1,300. Phagocytic cells, many containing hemosi- 
dirin granules and foam (or xanthoma) cells. 


inflammatory infiltration. These contained 
mostly lymphocytes and polymorphonuclear 
leukocytes. In the first two patients a small 
number of eosinophiles could be seen widely 
scattered throughout the tissue. These foci 
of leukocytes frequently were associated with 
the areas of necrosis. 

Bands of fibrous connective tissue ex- 
tended through the tissue, varying in amount 
in different areas, but being most abundant 


Fig. 10 (Nicholls). Case 1. Hematoxylin and 
eosin, 600. Foam (xanthoma) cells and reticulo- 
cytes. 
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Fig. 11 (Nicholls). Case 3. Laidlaw's connective 
tissue stain, «600. Collagenous connective tissue 
fibers about crystal clefts with small round-cell 
infiltration. 


in the periphery (fig. 11). Fibrosis also was 
abundant in the region of the clefts. It was 
most delicate in the area of greater vascu- 
larity. Here and there a fine reticulum could 
be seen, particularly in the region of the 
foam cells (fig. 12). 

Sections of the bone taken from the 
margin of the lesions showed infiltration of 
the marrow spaces by connective tissue con- 
taining both spindle and stellate cells. Greater 
numbers of round or oval cells were ar- 
ranged in.ows along the margin of the bony 
trabeculae. They probably were osteoblasts. 
No mononuclear, eositophilic, or foam cells, 
or crystal clefts were found along the bony 
margins. 


DISCUSSION 


Hanbery and Rayport* in a detailed study 
of these cases have made an exhaustive in- 
vestigation of the medical literature in an 
attempt to discover others, but they were able 
to discover only six authentic cases of simi- 
lar type. I am greatly indebted to these 
authors for their generous help in preparing 
my report. 

Pincus,” in 1933, described two cases very 
similar to ours and referred to them as 


JOHN V. V. NICHOLLS 


pseudocholesteatomas, The clinical, X-ray, 
and pathologic findings in his two cases were 
identical. Unfortunately, he reported micro- 
scopic studies in only one patient. However, 
this one presented a histologic picture 
identical with that in our three patients, and 
with certainty can be included with our 
series. 

Knapp,’ in 1934, reported two cases of 
exophthalmos due to an expanding fronto- 
orbital lesion, which he thought were ex- 
amples of xanthomatosis. The clinical, X- 
ray, and pathologic characteristics of the 
local lesion in both cases were similar to 
ours. But his first patient had an affection of 
the optic nerve and his second had a positive 
Wassermann and a serum cholesterol value 
of 300 mg. percent. 

Kreibig,* in 1938, described a case of uni- 
lateral proptosis due to a “so-called choles- 
teatoma” of the supraorbital ridge. The 
characteristics of this lesion was very similar 
to ours. 

In 1946, Hanbery® reported another case, 
which he included in a larger description of 
12 cases of orbital tumors. This was in a 
young man, aged 31 years, who gave a his- 
tory of pain over the right eye, proptosis, 


Fig. 12 (Nicholls). Case 2. Laidlaw's connective 
tissue stain, «1,300. Reticulum and histiocytes 
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and diplopia existing for two months. A pre- 
liminary diagnosis of a bony growth behind 
the right eye was made and a course of X-ray 
therapy was given. There was some regres- 
sion for awhile. Visual fields, fundi, and 
visual acuity were normal. Serum cholesterol 
was 178 to 195 mg. percent. Finally, local 
removal was carried out. The tissue removed 
was grossly and microscopically similar to 
ours. The patient made an uneventful re- 
covery. 

Ramsey and his confreres,* in 1948, re- 
ported two cases of unilateral proptosis and 
diplopia due to what they thought to be a 
posttraumatic granuloma of the orbit. There 
is some intermixing of their cases and ours. 
The first of their two is the same patient 
described as our third. Both their patients 
had a history of trauma and presented the 
typical clinical, X-ray and pathologic picture. 

These same authors reported the occur- 
rence of a lesion with the same radiologic 
and histologic characteristics, but occurring 
in the 10th left rib. This was in a 57-year- 
old man and was preceded by an injury. 
General physical examination disclosed no 
other abnormalities, the diseased area of rib 
was removed and there was no recurrence. 

In 1953, Ingalls,’ in his book on Tumours 
of the Orbit, described six more cases in a 
chapter entitled “Cholesteatoma.” Later in 
this chapter he stated that his cases differed 
from the true cholesteatoma, being more like 
xanthomatous tumors, Clinically and patho- 
logically they were so similar to ours as to 
make it certain that they are identical, Two 
of his patients were females, and thus he 
presents the only two females ever reported. 
His youngest patient was 37 years and his 
oldest 63 years of age. In one patient ap- 
parently the proptosis first occurred in child- 
hood, but operation was not carried out until 
an age of 55 years. In one other, a man aged 
63 years, the condition had existed for 20 
years at the time of operation. The tumors 
were situated as in our cases, two being on 
the right and four on the left side. All 
showed the same proptosis, diplopia, X-ray, 


and histologic features. In four patients the 
vision of the affected eye was blurred, owing 
apparently to pressure on the optic nerve. 
No visual field studies were presented. In 
two patients the occurrence of proptosis was 
preceded by a frontal sinus operation—in 
one case by about six years and in the other 
by about seven years. In all cases the mass 
did not recur after removal. The proptosis 
and diplopia quickly subsided. 

From a detailed study of our three cases 
and those reported in the literature it is pos- 
sible to make the following summary of 
known facts, and to form an opinion of the 
pathogenesis of these lesions. 


AGE AND SEX 


Of the 15 patients two were female and 
the remainder male. They ranged in age at 
operation from 28 to 63 years. 


History OF TRAUMA 


Ten of the 15 patients gave no history of 
injury in the orbital region. In three there 
was a definite history of trauma, and in two 
of these there was a history of two injuries. 
In two patients surgery had been performed 
on the frontal sinus of the same side several 
years previously. 


PRESENTING SYMPTOMS 


Proptosis and diplopia were the most 
common symptoms. Usually there was no 
pain, and when present it was not severe. 
Failing vision was recorded in five patients 
—Knapp’s first case* and four of Ingalls’." 


DURATION OF SYMPTOMS 


Symptoms were present for periods of a 
few weeks to many years. In our first case, 
swelling was noted in the supraorbital region 
for several years, and in our third case for 
a recorded 25 years. In both these patients 
the second accident involving the same re- 
gion seemed to accelerate the development of 
the mass and the symptoms. In one of 
Ingalls” cases the history went back about 
50 years to childhood. 
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SIGNS 


All the patients showed unilateral exoph- 
thalmos which usually was not marked. The 
eye was displaced down and to the nasal side. 
Each patient showed a limitation of up and 
outward gaze of the affected eye, and 
diplopia. At least 12 of the patients had a 
visible or palpable abnormality of the lateral 
portion of one supraorbital ridge, Seven of 
the patients were affected on the right side 
and eight on the left. 

Visual acuity was affected in five patients. 
In Knapp’s’® case, there was an enlarged 
blindspot and a central scotoma, owing, as 
thought, to an optic neuritis. In Ingalls’’’* 
group, four had defective visual acuity. One, 
a diabetic, had pallor of the optic nerve sug- 
gestive of optic atrophy. But after operation 
the pallor disappeared. In two others there 
was papilledema, and in a fourth the fundus 
was normal. Unfortunately, he* was able to 
obtain a record of the postoperative visual 
acuity in only one patient. In this, the visual 
acuity improved but did not return quite to 
normal. It is logical to conclude that the 
various pictures described merely represent 
different manifestations of pressure on the 
optic nerve. Ramsey and his confreres de- 
scribed venous engorgement of the retina of 
one patient. 


LABORATORY DATA 


In no case were there anemia, marked 
leukocytosis, eosinophilia, or elevated sedi- 
mentation rate. In Knapp’s second case only 
was there a positive Wassermann. In one 
case only was a raised serum cholesterol re- 
corded, and there it was only slight. This 
was in Knapp’s’ second case. But serum 
cholesterol levels were determined in only 
four patients. 


X-RAY FINDINGS 


X-ray studies of the skull were made in 
12 of the 15 patients and all were similar. 
In each instance a rather well-defined de- 
structive lesion was present in the lateral 
portion of one supraorbital ridge. The adja- 
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cent frontal squama and the orbital roofs 
were involved to varying degrees, In several 
cases the destruction extended into the zygo- 
matic process of the frontal bone. Ramsey 
and his confreres felt that in their second 
case the lesion extended into the greater 
wing of the sphenoid bone, but re-examina- 
tion of the X-ray films does not support this 
view. In all other cases the lesions were con- 
fined to the frontal bone and were separate 
and distinct from the frontal and other sin- 
uses. The lesions usually were separated 
from the normal diploic space by a thin line 
of compact bone. No other cranial or skeletal 
osteolytic lesion was found. 


TREATMENT 


In each of our cases at operation the 
abnormal tissue was removed locally. In 
only one—my first patient—was a craniot- 
omy performed for an extradural approach 
to the floor of the anterior fossa. All the 
other lesions were exposed directly, either 
from below or above the supraorbital border, 
or through the temporal fossa. In each case 
the cavity was completely curetted. The 
orbital fascia was removed only in one pa- 
tient, but otherwise the operation was limited 
to removing the granulomatous tissue. 
Though in several cases the dura was in con- 
tact with the lesion, there was no extradural 
extension of the abnormal tissue. The roof 
of the orbit was destroyed to a varying 
extent in each case causing displacement of 
the orbital contents. 

X-ray therapy was attempted in one case 
only—Hanbery’s.’ A definitely beneficial 
effect followed the administration of 6,000 r, 
but symptoms returned after several months. 
Postoperative X-ray therapy was not em- 
ployed in any case. 


RESULTS OF TREATMENT 


All patients recovered rapidly after sur- 
gical removal of the lesion with complete 
subsidence of the proptosis and diplopia. Un- 
fortunately, visual acuity was tested post- 
operatively in only one of the affected cases. 
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It improved without completely recovering.* 
As far as is known, the lesions never have 
recurred, Periods of observation usually 
have not extended beyond one year. How- 
ever, in our first patient there has been no 
evidence of recurrence in two years. In our 
third patient no recurrence was seen at ex- 
amination three years postoperatively, and 
he is alive 11 years later. Unfortunately, it 
has been impossible to examine him again. 
The second patient of Ramsey and his con- 
freres® recently has been examined. He is 
without symptoms and has no clinical or 
X-ray evidence of recurrence. Knapp’ re- 
corded no recurrence in a 17-year follow-up 
of one of his patients. As far as is known 
none of the patients have developed another 
similar lesion anywhere else in the body. 


DIFFERENTIAL DIAGNOSIS 


The clinical characteristics of the prop- 
tosis and of the tumor mass in these patients 
are indistinguishable from those produced by 
many other lesions, The X-ray findings con- 
siderably reduce the possibilities. But still 
one must consider such disturbances as neo- 
plasm, inflammation, fibrous dysplasia, ostei- 
tis fibrosa cystica, postraumatic cyst, or any 
one of the several forms of histiocytic gran- 
ulomas. Thus, in most patients the final 
diagnosis will not become clear until opera- 
tion, or until microscopic examination has 
been completed. 

If one were to consider the clinical, radio- 
logic, and pathologic features of these cases, 
then the lesion must be differentiated from ; 
(a) epidermoid and dermoid cysts, (b) 
giant-cell tumor, (c) diploic hematoma, and 
(d) from at least two of the three types of 
lesion which recently have been referred to 
collectively by Goodhill® as histiocytic granu- 
lomas, or as histiocytosis X by Lichenstein.” 
In this last, the two types of interest are 
eosinophilic granuloma, and Schiiller-Chris- 
tian disease. 

It should be relatively easy to distinguish 
these lesions from dermoid and epidermoid 
cysts. In these latter tumors there always are 
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remnants of the epidermis and associated 
structures. Many of these contain large 
amounts of cholesterol, so that Miller," in 
1838, referred to them as cholesteatomas. 
However, the presence of cholesterol is about 
the only similarity between them and our 
cases. Pincus* and Kreibig* referred to their 
lesions, which were similar to ours, as 
“pseudocholesteatomas,” thus differentiating 
them from the true cholesteatoma, 

Giant-cell tumors are exceedingly rare 
lesions in the skull, and are believed to occur 
only in those bones derived from the carti- 
lage (Geschickter and Copeland’). Also, 
the histodogic characteristics of the giant- 
cell tumor are quite different from the pres- 
ent lesion. It is to be noted that Geschickter 
and Copeland™ describe a giant-cell tumor 
in which there are giant cells, xanthoma or 
foam cells, and pigment containing histio- 
cytes. But this variant of the giant-cell 
tumor is found only in extraskeletal areas 
and never in the skull. 


DirPLoic HEMATOMA 


In five of the 15 cases discussed here, 
there was evidence of trauma antidating the 
lesion. In my first, the connection with 
trauma is uncertain as the fullness of the 
fronto-orbital region preceded a recent in- 
jury by many years. It is not clear from the 
history whether a previous injury in child- 
hood actually brought about this fullness in 
the orbital region. In both of the cases re- 
ported by Dr. Ramsey and his confreres*® 
there was a definite history of trauma. As 
already noted, their first patient is the same 
person reported in our present series as the 
third. In two of Ingalls’ cases frontal sinus 
surgery had been carried out several years 
previously. 

Ramsey and his confreres felt that trauma 
was the initiating cause in their patients. 
They felt that the essential lesion was a 
chronic granuloma, composed of foreign- 
body giant cells, fibrous connective tissue, 
phagocytes, and containing various blood 
pigments and cholesterol. They felt that 


probably injury caused hemorrhage, which 
decomposed with the release of blood pig- 
ment and the formation of cholesterol crys- 
tals, which in turn produced a foreign-body 
granuloma. This certainly is an attractive 
theory. However, if this be the true course 
of events, then a history of trauma should 
be obtained more frequently. Also, injury 
about the face must be very common and if 
it be a cause, then this type of lesion should 
be much commoner than it apparently is. 
Further, the granulomas found in the five 
patients where there was a history of trauma, 
were identical with those found in the 10 
patients where there was no trauma. 


HisTiocyTIC GRANULOMA 


Finally, these lesions should be thought of 
in relation to a rather poorly understood 
pathologic process recently called histiocytic 
granuloma by Goodhill.” 

The knowledge of these lesions up to 1928 
was reviewed by Rowland,” He collected 12 
cases from the literature and added two of 
his own. He felt that the basic disturbance 
was in the lipoid metabolism which led to 
an excess of lipoids in the body fluids, result- 
ing in a diffuse or nodular hyperplasia of the 
reticuloendothelial system. He felt that all 
the previously described xanthomatous le- 
sions of soft tissues affecting such structures 
as the eyelids, tendon sheaths, and skin 
should be collected under the same heading, 
since they represent disturbed cholesterol 
metabolism. He also felt that Schiiller-Chris- 
tian’s disease, which mainly affects bones, 
was another form of the disturbance. Thus, 
he brought it into relation with Nieman- 
Pick’s, Gaucher's, and Tay-Sach’s diseases. 
He suggested the general term of xantho- 
matosis to include all these disturbances of 
lipoid storage and metabolism which involve 
the reticuloendothelial system. He thought 
the lesions may be solitary or multiple, and 
may be precipitated by trauma, irritation, or 
infection. 

As more cases were studied it became ap- 
parent that the majority of the patients with 
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Schiller-Christian’s disease did not have an 
elevated serum cholesterol, and thus the 
theory that it is based on an abnormal lipoid 
metabolism with hypercholesterolemia came 
into doubt. Most investigators now feel that 
this disease should not be included with the 
lipoidoses. They believe that only Nieman- 
Pick’s disease, Gaucher’s disease, and Tay- 
Sach’s disease, and those xanthomatous le- 
sions that are associated with hypercholes- 
terolemia (xanthoma tuberosum multiplex ) 
should be included in this group. 

During the last few years many workers 
have come to believe that Schiiller-Chris- 
tian’s disease is closely related to Letterer- 
Siwe’s disease and eosinophylic granuloma. 
In all three bone lesions are a dominant fea- 
ture. In this group of diseases there may be 
no hypercholesterolemia. Farber,* in 1941, 
originated the view that the three represent 
different phases of the same disease process, 
though this has not been fully accepted. 
Goodhill® agrees with Farber and has sug- 
gested the name of histiocytic granuloma for 
the group. Recently, Lichenstein”® has re- 
viewed the whole subject and has suggested 
the name of histiocytosis X. While injury 
and various infections have been suggested 
as possible etiologic factors, no good evi- 
dence has been presented to prove that this 
is necessarily so. It is safer for the present to 
consider them granulomatous lesions of un- 
known origin involving the histiocytes of the 
reticuloendothelial system, and to describe 
the three manifestations of the disease under 
the names of Letterer-Siwe’s disease, eosino- 
philic granuloma, and Schiiller-Christian’s 
disease. 

1, Letterer-Siwe's disease. This occurs in 
infants and children, and usually is rapidly 
fatal. It is characterized by lymphadenop- 
athy, splenohepatomegaly, cutaneous pete- 
chiae, bone defects, hypochromic anemia, 
and fever. The bone defects usually are mul- 
tiple and have the same appearance as that in 
the other two types of the disease. Histologi- 
cally the lesions, which occur both in the 
viscera and the skeletal bones, contain histio- 
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cytes, giant cells, and eosinophiles. But there 
are no cholesterol crystals in the tissue spaces 
and no foam cells. Thus, this disease differs 
both clinically and pathologically from that 
described by us in our present series. 

2. Eosinophilic granuloma. These lesions 
may be multiple but usually have one main 
site, and are found in children, adolescents, 
or in young adults. They tend to run a 
chronic benign course. The skull, especially 
the frontal bones most often are affected, In 
about one-quarter of the patients, injury at 
the site precedes the symptoms and signs. 
The patient’s general health usually is good. 
In a few instances a mild eosinophilia is 
found. Thus, the history, X-ray, and clinical 
findings do not differ greatly from our pres- 
ent cases. 

Microscopically the lesions are composed 
of histiocytes which contain much cellular 
debris and blood pigment, but usually no 
lipoid. They contain scattered multinucle- 
ated giant cells, with varying numbers of 
eosinophiles. No extracellular cholesterol 
crystals are found, and there is very little 
fibrous connecting tissue, In some of these 
characteristics they differ from our cases. In 
1946 Wheeler®® described a characteristic 
lesion of this type in a young man of 34 
years. His case was similar to ones we have 
described, except for the histologic differ- 
ences. 

3. Schiiller-Christian’s disease. This is 
usually considered to be a disease of child- 
hood. It is marked by widely disseminated 
visceral and skeletal lesions of a granuloma- 
tous nature. The classical triad of Schiiller- 
Christian’s disease (granulomas, hyper- 
cholesterolemia, diabetes insipidus) may be 
completely or only partially present. The dis- 
ease may occur in adults, even as late as in 
the fifth decade. Cases with solitary lesions 
have been reported. As indicated above it has 
been suggested by some that these tumors 
originally may exist as eosinophilic granu- 
lomas. However, this has not been proven. 
The microscopic characteristics of the lesions 
in the viscera and skeletal bones are similar 
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and have been described by many. They con- 
tain a large number of lipoid-containing 
histiocytes (xanthoma or foam cells). Many 
of these histiocytes contain blood granules or 
cell debris. The foam cells tend to be ar- 
ranged around blood vessels. There are nu- 
merous multinucleated giant cells and, in 
places, lipoid crystals. Here and there a small 
amount of infiltration with few eosinophiles 
can be seen. In the younger lesions, xan- 
thoma cells in a vascular matrix is the pre- 
dominant feature, while in the older lesions 
there are various stages of fatty degenera- 
tion, foreign-body reaction, and fibrosis, 

Hypercholesterolemia is not necessarily 
present, as we now know. In some cases the 
serum cholesterol may be elevated owing, it 
is thought, to the sudden and intermittent 
release of fatty substances into the blood 
stream. In 1941, Dandy” described, in a 
larger series, a small group of five cases 
which he thought represented Schiiller- 
Christian's disease. His first case was that 
of a 46-year-old man who had noted a slight 
swelling of the left upper eyelid for a little 
over two months. In this man the lesion 
clinically and pathologically was not unlike 
mine, and indeed may belong to the same 
group. However, this is not true of the other 
four patients, as there were no skeletal or 
skull defects. 

Certainly our three patients do not seem 
to have had a dermoid or epidermoid cyst, or 
a giant-cell tumor. The question then arises 
as whether their lesion is a diploic hemato- 
ma or some form of histiocytic granuloma. 
The relatively infrequent history of trauma 
in our cases would seem to rule out the 
chance of hematoma. The characteristic fea- 
ture of all the 15 patients described here is 
the presence of masses of cholesterol crys- 
tals. Hence, Hanbery and Rayport' have sug- 
gested the name of. cholesterol granuloma. 
One may speculate that these lesions are a 
chronic or benign form of the histiocytic 
granuloma of Schiiller-Christian’s disease 
occurring in adults as a solitary lesion with 
a tendency to be localized in the fronto- 


24% JOHN V. V. NICHOLLS 
TABLE 1 
SUMMARY OF CLINICAL CHARACTERISTICS OF 15 PATIENTS WITH CHOLESTEROL-CONTAINING GRANULOMA 
1, Presenting symptoms: oe mgd and diplopia All patients 
Failing vision 5 patients 
. Duration of symptoms: Few weeks to many years 
Sex:. 13 male, 2 female 


. Hypercholesterolemia (4 patients only tested) :. 
Recurrence after surgical removal:. 
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orbital region, and producing proptosis. 
Reese’’ in discussing these tumors favors 
this point of view and refers to them as 
solitary histiocytomas. It is possible, though 
far from proven, that these lesions may have 
originated as esinophilic granulomas, which 
then may have undergone gradual fatty de- 
generation and fibrosis. If this be true, our 
cases will be brought into relation with that 
of Wheeler’ on the one hand, and with 
Dandy’s** case on the other, interconnecting 
the whole as one group. Thus, the present 
series, all of which contain lipoid material 
and fibrous tissue with few eosinophiles, may 
represent the most chronic form of the 
granulomatous lesion. 

No matter how one may wish to categorize 
these lesions, the matter of practical impor- 
tance is that they are essentially benign. The 
pathologic process is that of a granuloma and 
not a neoplasm ; it is not one of the lipoidoses 
which are based on faulty cholesterol me- 
tabolism ; when seen as a solitary lesion in 
adults there is little likelihood that other le- 
sions will appear ; and, finally, local excision 
leads to rapid and permanent relief of symp- 
toms. 


SUMMARY AND CONCLUSIONS 


1. Three similar case reports of choles- 
terol-containing granulomas of the fronto- 
orbital bones resulting in unilateral proptosis 
are presented. 

2. Twelve other cases reported in the 
literature are discussed. 


Proptosis and limitation of upward and outward gaze:......... 
Blurred vision and 


7 right, 8 left 
All 


4 patients 

1 patient 
N 


3. The lesion in each case was solitary and 
occurred in young or middle-aged adult pa- 
tients, only two of whom were female ; it had 
been in existence for many years in some 
cases. 

4. Each patient presented the signs and 
symptoms of unilateral proptosis and diplo- 


5. In four cases a definite history, and in 
one a suggestive history, of trauma was 
found. 

6. Radiologically each patient presented an 
osteolytic lesion of the lateral portion of the 
supraorbital ridge; seven were in the right 
orbit and eight in the left. 

7. At operation, in all patients a cavity 
of the bone was found which was filled with 
soft yellow-gray, amorphous, gritty material. 
No evidence of invasion could be found. 

8. In each case the microscopic appearance 
of the tissue removed was similar, showing 
many large masses of cholesterol crystal 
clefts, foreign-body giant cells, foam cells, 
histiocytes, inflammatory cells, blood pig- 
ment, and fibrosis. 

9. Local removal resulted in uneventful 
recovery with no recurrence. 

10. A conservative operative approach is 
recommended. 

11. The etiology and pathogensis of these 
lesions is unknown, so they must be classi- 
fied merely as granulomas. It is speculated 
that these lesions may be related to the 
histiocystic granuloma of the Schiiller- 


Christian type on the one hand, and to 
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eosinophilic granuloma on the other. 
1414 Drummond Street. 
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RETINAL DETACHMENT SURGERY* 


A UNIVERSITY HOSPITAL SERIES COMPARED WITH A PRIVATE PRACTICE SERIES 


Taytor Assury, M.D. 
San Francisco, California 
AND 
Daniet G. VAUGHAN, Jr., M.D. 


San Jose, California 


A dramatic change in the prognosis of eye 
disease has occurred in the field of retinal 
detachment, a condition which only 25 years 
ago was all but synonymous with blindness. 
Prior to 1930, when Gonin’s' operation first 
began to be widely performed, the thera- 
peutic approach to retinal detachment was 
crude and ineffective. In the mid-19th cen- 


* From the Department of Ophthalmolégy, Uni- 
versity of California School of Medicine, San Fran- 
cisco. 


tury Graefe* had advocated multiple discis- 
sion of the retina, and somewhat later de- 
Wecker* and Deutschmann’® proposed such 
procedures as dividing vitreous strands and 
tearing the retina. 

A number of abortive attempts to effect 
chorioretinal adhesions were made very 
early. Fano’ tried with iodine in 1863, de- 
Wecker?® with the actual cautery in 1884, and 
Abadie*® with the galvanocautery in 1893. It 
was in 1870 that deWecker® advanced the 
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theory that retinal detachment resulted from 
rupture of the retina, permitting a flow of 
vitreous into the chorioretinal space, and in 
1882 Leber* introduced the vitreous traction 
theory. 

It remained for Gonin, many years later, 
to be sufficiently convinced of the soundness 
of these pathogenetic theories to attempt by 
radical means to seal off the tears. As early 
as 1919° he began to talk about thermopunc- 
ture, and in the 1920s,°" he wrote a series 
of papers on the subject. He reported that 
the rate of cure was 60 percent during this 
period but his work was not widely under- 
stood by the English-speaking world until 
he described it in 1929' before the Inter- 
national Congress of Ophthalmology at Am- 
sterdam, Since that time Gonin’s theory and 
general approach have been widely applied. 
The techniques employed have been gradu- 
ally improved and, in 25 years, the favorable 
prognosis for retinal detachment surgery has 
risen from virtually nil to better than 80 per- 
cent in some recent series. 

Scleral resection as a supplementary ap- 
proach to the repair of retinal detachment 
was introduced as early as 1903 by Miiller.” 
Since massive vitreous hemorrhages and 
vitreous loss often resulted, however, this 
procedure was reserved for desperate cases 
and performed only by the boldest surgeons. 
Cures were achieved by such pioneers as 
Blaskovics,"* Torok,” Elschnig,“’ and 
others,'** but the operation was generally 
regarded as too dangerous to attempt until 
Lindner began using it in 1933. Since then 
the technique has been improved by Pis- 
Borley,** Lindner,** Shapland,” 
and others,” and scleral resection is now 
commonly used in complicated cases. 

In the following report the results of 
retinal detachment surgery performed at the 
University of California Hospital since the 
first operation in 1917 are reviewed and com- 
pared with the results obtained in a larger 
series performed in a three and one-half year 
period (1951-1954) in connection with a 
private practice, 
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OPERATIONS PERFORMED 1917-1929 


In this era only three retinal detachment 
operations were performed at the University 
of California Hospital. Dr. Walter Scott 
Franklin’s operative note on the first of these 
(December 21, 1917) is of interest: 

Local anesthetic, 4% cocaine. The needle was 
forced through the sclera on the outer side of the 
eye and a current of a single-cell dry battery allowed 
to flow a few seconds. The needle was then re- 
inserted in another area about % inch from the first 
location and the current again allowed to flow for a 


few seconds. The eye was dressed with yellow oxide 
of mercury, H. R. 


The patient was discharged the following 
day, his condition unimproved. Dr. Franklin 
was apparently not impressed with the avail- 
able surgical methods of the time since in 
1920 he treated a case of retinal detach- 
ment “. . . by general elimination measures, 
mercury rubs, and with local atropine and 
hot compresses to the eye.” This patient was 
discharged after one week, the retina still 
detached and the vision unimproved. 

In 1926, Dr. Joseph Crawford performed 
a posterior sclerotomy. This was the first 
successful detachment operation in the rec- 
ords of the University of California Hos- 
pital. The following year Dr. Warren Hor- 
ner repeated this procedure in another case 
but was unsuccessful. In this same year a 
third case was treated with “sweats and 
sedatives.” 


OPERATIONS PERFORMED 1930-1939 


From 1930 to 1939, inclusive, 11 Safar 
diathermy operations* were performed, In 
this procedure penetrating Walker pins were 
inserted in the sclera and an extensive exu- 
dative choroiditis was produced. As many as 
30 pins were used and usually a considerable 
amount of subretinal fluid escaped. The pro- 


* Dr. Pischel, upon his return from Vienna at 
this time, demonstrated at the University of Cali- 
fornia Hospital a new modification of the Gonin 
operation which had been developed in Europe by 
Safar. 
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cedure was successful in four instances and 
failed in six ; the final results in the 11th case 
were not recorded. 

In 1932, electrolysis was combined with 
posterior sclerotomy in four operations per- 
formed by Dr. Joseph McCool. The electrol- 
ysis was applied to the exposed sclera over 
the area of the retinal hole and in several 
instances was combined with a number of 
small scleral trephinings. One case was a 
clear-cut success; the results in the other 
three were equivocal. 

These early cases are of more historic than 
practical interest and have been omitted from 
the statistical data that follow. 


OPERATIONS PERFORMED 1940-1954 


During this 15-year period, 123 cases were 
operated upon for retinal detachment by at- 
tending staff ophthalmologists and residents 
in accordance with Gonin’s approach to the 
therapeutic problem. The end-result was re- 
corded as a cure or failure only after a post- 
operative period of two months or more. 
After the first procedure, 24 of the failures 
were reoperated one or more times, In the 
final analysis a permanently attached retina 
with useful vision was considered a cure, a 
still unattached retina a failure. 

In general the procedure recommended by 
Pischel was observed, as follows: 

Preoperative management. (1) Repeated 
fundus examinations were made in attempts 
to localize the retinal tear or tears, and a 
detailed drawing of the fundus was con- 
structed. (2) The patient was placed at bed 
rest with binocular bandages for approxi- 
mately five days. 

Surgery. (1) By direct ophthalmoscopic 
examination each tear was localized and the 
corresponding site on the sclera marked. 
(2) The area around the site was then coag- 
ulated with the Walker diathermy machine, 
and subretinal fluid was drained by means 
of Pischel pins, or a Wheeler knife if nec- 
essary. (3) In certain complicated cases the 
diathermy operation was supplemented by 
scleral resection. 
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Postoperative management. (1) The pa- 
tient was kept at bedrest with binocular 
bandages for approximately 14 days. (2) 
Pinhole glasses were prescribed for wear 
during a six-week convalescent period at 
home. (3) Fundus examinations were made 
in the office every 10 days during convales- 
cence. 

Results. The final results from 20 of the 
123 operations were not recorded, Of the 
remaining 103 in which the records were 
complete, 64 percent resulted in cure and 
36 percent in failure. This represents the 
combined average of the cures in the group 
of private patients treated at University of 
California Hospital (70 percent) and the 
group of clinic patients (58 percent) treated 
at the same institution. In 14 of the 103 
cases the diathermy operations were supple- 
mented by full-thickness or lamellar scleral 
resections. Only four of these resulted in 
cure but three of the four were among the 
last six cases in the series, all of which had 
been subjected to lamellar scleral resection 
as a primary procedure. 

The records of the 103 cases in which the 
final results of operation were known were 
examined for any findings or factors which 
might have had a bearing on the results of 
operation. The data in Table | are of inter- 
est. 

Contrary to the generally accepted view 
that retinal detachment complicated by 
myopia decreases the chances of achieving 
reattachment of the retina, the rate of cure 
in cases with myopia was as high as it was 
in the group without myopia. 

The value of finding the retinal tear pre- 
operatively was amply demonstrated. In 87 
cases the tear was found and 60, or 69 per- 
cent, of these were cured by operation; in 
the 16 in which the tear was not found, the 
cure rate was only 37.5 percent. 

Of prognostic value was the anticipated 
finding that a low rate of cure obtained in 
cases of total detachment, aphakic detach- 
ment, and cases requiring reoperation. In this 
connection, however, it should be stressed 


250 TAYLOR ASBURY AND DANIEL G. VAUGHAN, JR. 
TABLE 1 
RESULTS IN THE UNIVERSITY OF CALIFORNIA SERIES 
Myopia (5.0 D. or more) 14 & 6 
Retinal tear found 87 60 27 
Retinal tear not found 16 6 10 
Total retinal detachment 12 3 9 
Patient reoperated 


Aphakia 


that unsuccessful procedures should not 
prejudice additional surgical attempts when 
any possibility of a cure remains. Two pa- 
tients in this series were saved from total 
blindness by a fifth procedure. 

The proportion of males to females 
(65 :58) was statistically insignificant. There 
was insufficient information on the relation 
of trauma to retinal detachment, and on the 
relation of the drainage of subretinal fluid 
during operation to cure. With regard to this 
latter point, however, the review of the sur- 
gical records conveyed the unmistakable im- 
pression that failure to obtain adequate 
drainage greatly decreased the changes of 
success. 


CASES OF SPECIAL INTEREST 


In two cases of this series, detachments of 
long duration were cured in young patients. 
Their histories follow : 

Case 1, A 15-year-old white boy was first 
examined in 1950. He related that the vision 
of his right eye had suddenly decreased eight 
months before. Examination revealed 
myopia of eight diopters in both eyes and 
a large inferior detachment and large retinal 
hole in the right eye. There was no history 
of trauma. The diathermy operation was per- 
formed and an excellent result obtained. 
Four years later this patient had a normal 
peripheral field with a central cecal scotoma, 
and a corrected visual acuity of 20/80. 

Case 2. A 14-year-old white girl had been 
hit on the head with a baseball 11 months 
prior to her first visit to the University of 
California Eye Clinic in April, 1953. She 
complained that immediate and marked loss 


of vision in her right eye had occurred after 
the injury and that the vision in this eye had 
deteriorated progressively. On first examina- 
tion a total retinal detachment and a large 
retinal cyst were disclosed. There was no 
apparent light perception and the condition 
was regarded as hopeless. Four months later, 
however, another examiner thought he 
detected some light perception. The dia- 
thermy operation was performed and the 
cyst drained. No retinal tear was seen before 
or during the operation. The retina was still 
flat 18 months postoperatively. The field was 
slightly constricted and the patient had a 
corrected visual acuity of 15/200. 

These cases demonstrate the influence of 
age on prognosis. The results of efforts to 
repair long-standing retinal detachments in 
elderly patients have been uniformly poor. 


PRIVATE PRACTICE SERIES 


Through the courtesy and kindness of a 
leading private practitioner and his associate 
we have been permitted to include in this 
report a brief summary of all cases of retinal 
detachment treated surgically in the course of 
their private practice from August, 1951, 
through December, 1954. In this period of 
three and one-half years, 376 eyes were 
operated upon by means of 294 diathermy 
procedures, plus 224 diathermy procedures 
combined with lamellar or penetrating scleral 
resections. Altogether 518 procedures were 
performed on the 376 eyes (an average of 
1.7 per eye), scleral resection having been 
combined with diathermy in 43 percent of all 
operations. 


The results are shown in Table 2. 
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TABLE 2 
RESULTS IN THE PRIVATE PRACTICE SERIES 
New Cases (all surgery performed in 
ivate practice series) 
(i 1} One One procedure 224 202 22 
(2) Two or more procedures 52 37 
TOTAL 313 254 59 81 
Old ae (previous unsuccessful 
rgery performed elsewhere aa 
(1 One 40 21 19 
(2) Two or more procedures 23 6 17 : 
Total 63 27 % 43 
TOTAL OF ALL CASES 376 281 95 75 


Of the total of 376 cases, 75 percent were 
cured. If the 63 old cases are excluded, that 
is, the early one-sixth of the series which 
were referred after at least one unsuccess- 
ful operation elsewhere, the rate of cure in 
the remaining 313 cases was 81 percent, 


DISCUSSION 


It was surprising to find that in a teaching 
center the size of the University of Cali- 
fornia Hospital, only 123 cases of retinal 
detachment were subjected to surgical treat- 
ment in a 15-year period. One determining 
factor may be that Dr. Pischel, who has 
been an outstanding leader in the field of 
retinal detachment surgery since 1930, prac- 
tices in the same city and uses other hospital 
facilities. The cure rate of 64 percent in the 
University of California series is perhaps 
better than might be expected in a teaching 
hospital which tends to attract cases in which 
previous surgery has been successful or in 
which the prognosis has been poor from the 
start. 

By virtue of the pioneering at Stanford 
Hospital by Pischel and Borley, scleral resec- 
tion was used rather early at the University 
of California Hospital. The first full-thick- 
ness resection was performed here in 1943. 
In the early period of its use the procedure 
was undertaken for the most part only in 
seemingly hopeless cases. Lamellar scleral 


resection as it is performed today is a rela- 
tively safe and simple technique, however, 
and is steadily coming into wider use. Indic- 
ative of its increasing popularity is the fact 
that of the last eight operations for retinal 
detachment performed at the University of 
California Hospital, scleral resection was the 
primary procedure in six and a secondary 
procedure in one of the other two. The indi- 
cations for its use that are followed at this 
hospital are those laid down by Lindner,” 
Shapland,* Berliner, and Pischel and 
Kronfeld.** 

In an effort to uncover the reasons for 
the disparity between the results at the Uni- 
versity of California Hospital and the pri- 
vate practice series, the details of the pre- 
operative, opergtive, and postoperative man- 
agement of the latter series were examined 
and may be summarized as follows: 

The treatment of any case begins with an 
exhaustive ophthalmoscopic examination. 
Not less than an hour is spent observing the 
smallest possible details, including any ob- 
scure holes. Nearly all of this examination is 
by direct observation with a giant electric 
ophthalmoscope, supplemented by observa- 
tion with a binocular indirect ophthal- 
moscope. A large, full-page diagram of the 
fundus is constructed and each vessel is traced 
as far out as possible. In this way no part of 
the retina is overlooked and no detectable 
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retinal hole is missed. A thorough examina- 
tion of the vitreous is also made with the slit- 
lamp and Hruby lens.”* 

The patient is then put at rest for approxi- 
mately five days so that the effect of any 
settling of the retina may be observed. In 
some instances this rest period is prolonged 
if it seems that more settling may thus be 
effected. Further detailed and time-consum- 
ing examination of the retina is undertaken 
during this period since holes not previously 
seen may become demonstrable, Thorough 
familiarity with the particular fundus in 
question is regarded as of first importance 
to facilitate orientation at the time of sur- 
gery when conditions are never favorable 
for the best funduscopy. 

This preoperative evaluation of the prob- 
lem and the decision as to choice of pro- 
cedure seem to be by far the most important 
factors in determining the end result. The 
actual techniques of operation, whether dia- 
thermy alone or diathermy combined with 
scleral resection, are not difficult to perform 
once a few basic principles and methods have 
been learned. 

The most important single necessity at the 
time of surgery is the precise localization of 
the tears. This is painstakingly accomplished 
by direct observation, usually as soon as the 
sclera has been bared. The assistant marks 
the sclera with methylene blue. The dia- 
thermy needle is then applied to this area 
and the localization rechecked with the oph- 
thalmoscope. The next most important step 
is to secure adequate drainage, by means of 
Pischel pins or a knife if necessary. Again 
the careful preoperative evaluation will have 
indicated where drainage attempts are apt to 
be most fruitful. 

From a review of the case histories and 
representative surgery of the two series re- 
ported herewith, it may be concluded that 
attention to minute detail, regardless of the 
time consumed, and the taking of infinite 
pains at every step, but particularly pre- 
operatively in preparation for surgery, ac- 
count for the markedly higher incidence of 
success in the private practice series. At the 


risk of redundance, these observations are 
offered in the belief that an observer may 
sometimes recognize, and justifiably empha- 
size, a reason for success which the surgeon 
himself takes for granted. 


SUMMARY AND CONCLUSIONS 


In the course of this study all cases of 
surgically treated retinal detachment in the 
files of the University of California Hospital 
were reviewed. The operations performed 
before 1940 are described chiefly for their 
historic interest. In the period 1940-1954, 
123 cases were subjected to diathermy and, 
in 14 cases, also to scleral resections, in 
accordance with the principles of Gonin and 
the procedural recommendations of Pischel. 
In the 103 cases in which the final results 
were recorded, cures were achieved in 64 
percent. After an initial failure, 24 patients 
underwent one or more additional operations 
and at least five of these were cured. Two 
patients were saved from total blindness by 
a fifth procedure. At this hospital, lamellar 
scleral resection is rapidly gaining favor as 
an initial procedure in complicated cases. 

Two cases are presented in which cures 
for retinal detachment of long duration were 
effected in young patients. 

For purposes of comparison a series of 
retinal detachment operations performed by 
two ophthalmologists prominent in the field 
of retinal detachment is presented. In 376 
consecutive cases treated surgically during a 
three and one-half-year period, 75 percent 
were cured as a result of 518 procedures, or 
an average of 1.7 procedures per patient. If 
the 63 cases that had undergone previous un- 
successful surgery elsewhere were elimi- 
nated, the rate of cure was 81 percent. 

From a study of the preoperative, opera- 
tive, and postoperative management in the 
two series, it was concluded that painstaking 
attention to minute detail, particularly pre- 
operatively, was largely responsible for the 
markedly higher incidence of success in the 
private practice series. 

136 Chester Avenue. 
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TOTAL DETACHMENT AND REATTACHMENT OF THE RETINA* 
IN HERPES ZOSTER OPHTHALMICUS 


Harvey A. Lincorr, M.D., Georce N. Wise, M.D., anp Hunter H. Romarne, M.D. 
New York 


Detachment of the retina is not a frequent 
complication of herpes zoster ophthalmicus.' 
Edgerton’? mentions only one case in his ex- 
haustive review in 1945, that reported by 
Scott’ in the British literature of 1932. The 
present paper describes three further cases 
in which the onset of herpes zoster was fol- 
lowed by retinal detachment. 

The first case, seen by H. L., was a com- 
plete funnel detachment. The second case, 
seen by G. W., was a partial detachment. The 


*From the Department of Ophthalmology, New 
York University-Bellevue Post-Graduate Medical 


School. 


third case, seen by H. R., was a partial de- 
tachment with a peripheral hole in the su- 
perior nasal retina. 

The question arises immediately as to 
whether the detachments were incidental to 
the herpes or resultant therefrom. In the 
first two cases, severe iridocyclitis was pres- 
ent and spontaneous reattachment occurred 
without an operative procedure. In neither 
case was a hole found. These cases suggest 
that an exudative choroiditis was the mecha- 
nism of detachment. The third case also 
showed iridocyclitis but differed from the 
first two in that a hole was found and re- 
paired. Reattachment followed repair of the 
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hole; however, the gradual character of the 
reattachment suggested that here, too, an 
exudative choroiditis was operative in the 
detachment. 

It is thought that the mechanism of de- 
tachment was a lifting of the retina by an 
extravasation from the choroid, secondary 
to a histamine reaction in the choriocapillaris. 
This might be caused either by direct infec- 
tion of the choroid by the herpes zoster virus, 
or by antidromic impulses from an infected 
gasserian ganglion‘ 

In this connection it is interesting to con- 
sider the known pathology of herpetic skin 
lesions. In the skin, a tense vesicle is formed 
by a collection of serous exudate beneath a 
firmly bound tissue. Eventually the vesicle 
ruptures and secondary infection occurs, 
producing the weeping lesion typical of the 
disease. Beneath the retina, an exudate from 
the choroid would not be contained as be- 
neath the skin, but would be free to spread 
with little resistance from the ora to the disc ; 
thus, instead of localized vesicles, a diffuse 
elevation, that is, a detachment, would result. 


Case 1 


The case of H. L. was that of a 40-year- 
old woman purse inspector, who was ad- 
mitted to the medical service on May 19, 
1952, with a typical history of acute herpes 
zoster. Three days previously she had suf- 
fered a chill and headache, followed in a few 
hours by a rash on the face. Upon admission 
she was in acute distress with high fever and 
massive edema of the face. Both eyes were 
closed by the edema. There were numerous 
small vesicles over the entire body. The diag- 
nosis was herpes zoster generalitivus. 

The next morning the patient was seen 
by the eye service. The vesicles were noted 
to be chiefly on the right side of the face 
along the course of the ophthalmic di- 
vision of the fifth nerve. Vesicles extended 
to the tip of the nose. The cornea and the 
conjunctiva were grossly edematous, and the 
globe deeply injected. The pupil was static 
and very small. The fundus could not be 
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seen, due to the corneal edema and the con- 
stricted pupil. To the medical diagnosis was 
added: herpes zoster ophthalmicus (1) kera- 
titis, (2) iridocyclitis. 

Local treatment was started and consisted 
of cortisone solution (0.5-percent every two 
hours), aureomycin ointment (three times 
daily), and atropine solution (one percent, 
twice daily). On this therapy the pupil 
dilated to five mm. and the patient was more 
comfortable. By June 2nd, 12 days after ad- 
mission, the cornea had cleared somewhat, 
although it was still thickened and had folds 
in Descemet’s membrane. Slitlamp examina- 
tion of the anterior chamber showed consid- 
erable precipitation of pigment on the cornea 
and lens, indicative of the severity of the 
iridocyclitis which by now had been largely 
suppressed by steroid therapy. 

The patient was observed daily, and the 
skin and anterior segment were noted 
to improve steadily. No attempt was made to 
examine the fundus until the patient re- 
ported that she had no vision in the right 
eye. Testing confirmed this; there was not 
even light perception. 

Examination with a five-volt ophthalmo- 
scope revealed a funnel-shaped detachment 
with the retina lying against the lens. To 
the previous diagnosis was added massive 
detachment of the retina, secondary to an 
exudative choroiditis. Direct treatment of the 
detachment was not considered feasible’ at 
this time. Atropine and topical cortisone 
were continued, in an attempt to quiet further 
the diseased eye and to reduce the photo- 
phobia in the uninvolved eye of which the 
patient complained. At one point subcon- 
junctival cortisone was started, but this was 
abandoned because of difficulty in adminis- 
tering the injection. 

When the patient was discharged to the 
out-patient service, after 27 hospital days, 
the right eye was still moderately injected 
and without light perception, and photo- 
phobia was still present. 

During the next six months, the patient 
was seen regularly and frequently and 
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showed a gradual lessening of the ciliary in- 
jection. Treatment with cortisone, four times 
daily, and atropine (one percent, three times 
daily) was continued. In May, 1953, the pa- 
tient stated that she could see shadows, Visual 
testing confirmed that light perception had 
returned in the right eye. Ophthalmoscopic 
examination revealed that the retina was no 
longer against the lens, but a very cloudy 
media prevented any visualization of the 
retina itself, 

In October, 1953, the media, although 
still hazy, had cleared sufficiently so that the 
retina could be seen. It seemed to be flatly 
detached above, but largely in place infe- 
riorly. In February, 1954, this opinion was 
confirmed through a greatly cleared media 
and the patient counted fingers at one foot. 
A field examination with a bright light at 
this time showed an irregular 15-degree field 
with poor fixation. 

Through the remainder of the year the 
vitreous continued to clear, until, with the 
exception of a few small floaters, it was en- 
tirely transparent. Vision improved to finger 
counting at five feet, and the field steadily 
enlarged, until a nearly full peripheral field 
for light was obtained in February, 1955, 
(fig. 1). Central fields showed an absolute 
central scotoma of four degrees. 

On ophthalmoscopic examination the 
retina was now seen to be completely at- 
tached. The areas of relative scotoma me- 
dially and laterally were due to areas of 
retinal degeneration that were clearly defined 
by pigment deposits. The macular area also 
showed degeneration. It had evidently been 
out of contact with the choroid too long to 
survive. 


Case 2 


The case of G. W. was that of 58-year-old 
Negro, who had suffered a severe attack of 
herpes zoster ophthalmicus on the right side 
in September, 1950. There was an associated 
paresis of the third and fourth cranial 
nerves, punctate keratitis, iridocyclitis, and 
secondary glaucoma. In October an iriden- 
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Fig. 1 (Lincoff, Wise, and Romaine). Case /. 
Visual fields in February, 1955, almost three years 
after the attack of herpes zoster ophthalmicus. 


cleisis was done and the intraocular pressure 
reduced. 

G. W. first saw the case in December, 
1950. At that time vision was 20/200 in the 
involved eye. In addition to the complications 
already noted, a large inferior bullous de- 
tachment was observed. No hole could be 
found. Intraocular pressure measured 37 
mm. Hg in the right eye and 19 mm. Hg 
in the left. Pilocarpine (two percent, three 
times daily) controlled the elevated pressure 
in the right eye, and was continued through- 
out the following year. This was the only 
medication used. No treatment of the de- 
tachment was attempted. 

By February, 1952, 14 months after the 
detachment was first noted, and 18 months 
after the onset of the herpes zoster ophthal- 
micus, the retina had spontaneously reat- 
tached and vision of the right eye was 20/30, 
When last seen in February 1953, the retina 
was noted still to be completely attached, 
and vision in the right eye was 20/20. 


Case 3 


The case of H. R. was that of a 58-year- 
old man who developed herpes zoster oph- 
thalmicus in the right eye in July, 1950, with 
typical skin lesions along the course of the 
first division of the trigeminal nerve. During 
the first two weeks the nasociliary branch 
was considered not to be affected. Vision 
was unimpaired, and examination of the 
anterior and posterior segments of the globe 
was negative, as was a field examination. 
Due to the severe pain, X-ray radiation of 
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the gasserian ganglion on the right side was 
carried out, At the beginning of the third 
week the eye became inflamed and cells and 
a flare were noted in the anterior chamber. 
The diagnosis of anterior uveitis secondary 
to herpes zoster ophthalmicus was made. Ex- 
amination of the fundus at that time was 
negative. 

One week later the patient complained of a 
flashing light and a curtain in the lower nasal 
field. Ophthalmoscopic examination now 
showed a large bullous detachment in the 
superotemporal area, with a hole in the 
far periphery. A surgical procedure was car- 
ried out to seal the hole ; however, the retina 
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did not reattach immediately after this pro- 
cedure but reattached very gradually over 
several months, after which normal visual 
acuity was restored. 


SUMMARY 


Three cases of retinal detachment as a 
complication of herpes zoster ophthalmicus 
are presented, All were characterized by the 
presence of iridocyclitis, bullous detachment, 
and the tendency for spontaneous reattach- 
ment. In only one case was a hole found and 
treated. The mechanism of detachment is 
thought to be an exudative choroiditis. 

2 Fifth Avenue (11). 
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A COMPARATIVE STUDY OF GONIOSCOPIC METHODS* 


Ropert N. SHarrer, M.D., anp Rosert L. Tour, M.D. 
San Francisco, California 


I. INTRODUCTION 


Opinions vary as to the best method of 
gonioscopy. Each variety of equipment has 
its own particular merit, its specific disad- 
vantages, and, needless to say, its own ardent 
proponents. The purpose of this paper is to 
discuss the methods for gonioscopy which 
are now available, and briefly to describe the 
optical principles involved. We hope that this 
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may help the ophthalmologist to choose the 
equipment which may best fulfill his indi- 
vidual requirements, within the limits of his 
resources and facilities. 

The essence of satisfactory gonioscopy is 
the obtaining of a highly magnified and bril- 
liantly illuminated view of the anterior cham- 
ber angle. For reasons which will be pres- 
ently considered, the first requirement is a 
contact lens. This should be capable of easy 
insertion, and should stay properly positioned 
without the need of additional support. There 
should be no discomfort to the patient during 
the examination, and the lens itself should 
produce no mechanical injury to the globe. 
The lens should be of perfect optical quality 
to minimize distortion, should be durable, 
and, in addition, should be capable of being 
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easily cleaned and thoroughly sterilized. 

A magnifying device of some type is es- 
sential so that the image of the angle trans- 
mitted by the contact lens may be enlarged 
to such a degree that the details of the angle 
structure can easily be studied. This magni- 
fication should be capable of variation, de- 
pending on the requirements of the individual 
case, Steady support of the magnifier is nec- 
essary, particularly in the larger magnifica- 
tions where the distance from the observer to 
the eye being examined becomes more critical, 
and the field of vision becomes smaller. Bin- 
ocular observation, with the advantage of 
' gtereopsis, is also important in most cases. 

The third essential portion of the gonio- 
scopic system is the illuminating device. The 
light afforded by it should be of high intensity 
and capable of sharp focus. It should nor- 
mally be directed coaxially with the observa- 
tion system, yet should be capable of a de- 
gree of divergence in one or the other direc- 
tion. Should the situation warrant, it should 
be capable of use as a retro-illuminating de- 
vice so that the chamber angle may be ob- 
served by indirect illumination. The majority 
of observers prefer a slit-type beam of vari- 
able width and angle to study the contour of 
the chamber angle. 

The various types of devices available for 
each of these three units of the gonioscopic 
optical system will now be discussed, to- 
gether with the advantages and disadvantages 
of each. 


IL, Contact LENSES 


A. THEORETICAL CONSIDERATIONS 


Before considering the various types of 
contact lenses available for the study of the 
anterior chamber angle, we should first con- 
sider why artificial means are necessary for 
its observation. Direct observation of the 
angle from directly in front of the eye is, 
of course, impossible because of the opacity 
of the overlying corneoscleral limbus, It 
therefore becomes necessary, by means of 


oblique paths of light, to study the opposite 


angle. This is ordinarily impossible because 
of the total reflection which occurs at the 
cornea-air interface. 

One of the fundamental principles of geo- 
metric optics is expressed in Snell's law, 
which states that the ratio of the sine of the 
angle of incidence to the sine of the angle of 
refraction at a given interface between two 
substances of varying optical densities, is in- 
versely proportional to the indices of re- 


fraction of the two materials. From this it ~ 


follows that the sine of the angle of refrac- 
tion, and therefore the angle of refraction 
itself, is always greater on the side of least 
optical density. 

The maximum angle of refraction can only 
be 90 degrees, for at this point the emergent 
ray is parallel to the interface, or its tangent 
at the point of emergence. The angle of in- 
cidence in the case of decreasing densities is 
somewhat less than 90 degrees. Should the 
angle of incidence be somewhat more than 
that which would produce an angle of re- 
fraction of 90 degrees, the beam is reflected 
back into the original medium and no trans- 
mission occurs. The minimum angle of in- 
cidence at which total reflection occurs is 
termed the critical angle and can only occur 
where the first medium is of greater index 
of refraction than the second. 

The critical angle becomes of considerable 
importance in gonioscopy because it is this 
which, in most cases, prevents the observation 
of the anterior chamber angle. The critical 
angle of the cornea-to-air interface, or, more 
properly, the tear film-to-air interface, is 
about 49 degrees. Total reflection does not oc- 
cur at the aqueous-cornea interface because 
of the slightly lower index of refraction of 
the former. 

Assuming the radius of the curvature of 
the cornea to be roughly 7.8 mm., the ma- 
jority of light rays projected from the iris 
root will strike the cornea-air interface at 
an angle greater than the critical angle and 
total reflection will occur. Direct, unaided 
observation is therefore not feasible except 
in isolated instances. 
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This difficulty could theoretically be over- 
come in one of two ways. Were the index 
of refraction of the cornea and aqueous less, 
total reflection would be less of a problem 
and observation would be improved. This is 
manifestly impossible of attainment. On the 
other hand, if the rays emanating from the 
anterior chamber angle could be made to 
strike the air interface less obliquely, their 
transmission would be enhanced, In the case 
of the Koeppe and Troncoso contact lenses 
this is accomplished by substituting for the 
corneal surface a glass or plastic surface of 
a different radius of curvature. On the other 
hand, the emergent beam may be deflected 
by a mirror incorporated within the lens, or 
by a totally reflecting surface, which will so 
change its course as to overcome the criti- 
cal angle at the lens-air interface. For the 
purposes of classification we have chosen to 
designate the former as “direct-vision” lenses 
and the latter as “‘indirect-vision” lenses. The 
purpose of each is obviously identical. 


B. Direct-visiON LENSES 


To Trantas' must be given credit for the 
first observations of the anterior chamber 
angle. He made use of direct and indirect 
ophthalmoscopy for its study, without the 
use of a contact lens. He was able to see the 
nasal and temporal angles in 25 percent of 
his cases. In those with particularly shallow 
chambers he made use of digital pressure on 
the globe to alter its curvature. 

Subsequently Salzmann* made use of the 
original Fick keratoconus contact lens for 
direct examination of the iris angle, follow- 
ing unsuccessful attempts with unaided oph- 
thalmoscopy. He later devised his own lens 
and filled the space between it and the cornea 
with normal saline. Koeppe,’ in 1919, de- 
vised a somewhat thicker lens, the so-called 
Koeppe “A” lens, which overcame some of 
the astigmatic distortion encountered by 
Salzmann. This lens possessed a groove 
about its base so that it could be held in 
place by the lids, and also had a small in- 
dentation at its vertex. Koeppe’s observa- 
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tions were made at the slitlamp with the pa- 
tient in an erect position, and this indentation 
received a knot in the head bandage which 
also helped to hold the lens in position. In 
1925, at the suggestion of Troncoso,* the 
Koeppe “C”’ lens was devised, which had an 
increased outer radius of curvature and did 
not possess the indentation at its vertex, The 
inner radius of curvature remained the same 
as that of the cornea, so that the second lens 
was considerably thicker and heavier than 
the original. 

As now manufactured the Koeppe lens is 
made of barium crown glass having an index 
of refraction of 1.516. Its outer radius of 
curvature is 12.5 mm., and the inner is 
7.5 mm. It produces a magnification of about 
*1.5 and is available in diameters of 16, 
18, and 20 mm. to fit varying palpebral fis- 
sures.* Numerous variations of the Koeppe 
lens have been proposed since its inception. 
In 1940, Barkan® described a molded lucite 
lens similar in appearance to the glass Koeppe 
lens but possessing a detachable handle to 
facilitate positioning. In 1941, Friedman® 
proposed a contact lens with side-by-side 
perforations two mm. apart so that fluid 
could be injected through one and air ejected 
from the other. 

Further variations of the Koeppe lens were 
proposed to facilitate its use in the goniotomy 
operation. Ellis’ described a lucite lens which 
was edged to promote ease in manipulation, 
but possessed the handle of the previous 
Barkan lens. In 1950, Barkan® described the 
glass goniotomy lens currently in use. This 
does not possess a handle but instead has two 
small depressions on its outer surface to aid 
in positioning. It is manufactured in two 
sizes having diameters of 11 and 13 mm., 
and possesses a magnification of 1.4. Its 
radii of curvature are‘gubstantially that of 


In 1945, Troncoso’ pro 
vision contact glass of entirely 


|| 
the present diagnostic contact lens. 
fed a direct- 
de- 
* These lenses are manufactured by Parsons’ Op- 
tical Laboratories, San Francisoé, California. 
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sign from the previously existing Koeppe 
lens, This was fashioned of acrylic plastic 
having an index of refraction of 1.48. It did 
not possess a groove around its base as did 
the Koeppe lens, but rather was designed 
with a wide scleral shoulder over which the 
lids could ride in order to maintain it in posi- 
tion. As presently manufactured, its outer 
radius of curvature is 8.5 mm .and its magni- 
fying power is therefore greater than the 
Koeppe lens, being about two diameters. 
This lens was further modified by Troncoso” 
in 1951 to provide for a small tube at its 
vertex through which fluid could be injected 
to eliminate air bubbles. 

At this point we should consider the rela- 
tive advantages of plastic and glass contact 
lenses. Plastic lenses are light in weight but 
are softer and more easily scratched than the 
glass variety. Neither can they be as highly 
polished. In addition, they possess poor wet- 
ting qualities and for this reason air bubbles 
commonly cling to their surfaces and inter- 
fere with good visibility. The use of various 
wetting agents has been advocated to over- 
come this difficulty. Glass lenses, on the other 
hand, wet easily and, being harder, their sur- 
faces are most resistant to abrasion. They 
possess the disadvantage, however, of being 
considerably heavier in weight and more 
easily broken. An additional disadvantage of 
the plastic lens described by Troncoso is that 
it is easily smeared by the oily meibomian 
secretions if the lids brush over it. 

The advantages of the direct-vision lens 
are several. In the first place, binocularity, 
and therefore stereopsis, is easy to maintain 
even with considerable movement of the 
magnifying device. This permits examination 
of a large portion of the angle from one posi- 
tion of the observer. Because of the supine 
position of the patient, iridodonesis of small 
degree becomes readily visible. Capsular 
exfoliation on the posterior surface of the 
iris can also be observed. The patient himself 
is more comfortable with this lens than with 
the indirect types. A greater total magnifica- 
tion is also possible with these lenses because 
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of the basic magnification produced by the 
lens itself due to the curvature of its outer 
surface. Also, it is our opinion that more 
precise evaluation of the narrowness of the 
anterior chamber angle seems possible than 
with the indirect methods which will pres- 
ently be described. 

There are also certain disadvantages which 
are inherent in the use of the direct-vision 
type of lens. A good light source, a micro- 
scope complete with support, as well as space 
for a table or reclining chair, are all neces- 
sary adjuncts. If the microscope from the 
office slitlamp is used, the nuisance of re- 
moving it may well deter the user from the 
performance of frequent gonioscopic exami- 
nation. 

Another disadvantage in the use of this 
type of lens is that the observer must move 
in a 360-degree arc around the patient. This, 
of course, necessitates additional space in 
the examining room. Also, if the patient pos- 
sesses a prominent nose, the upper temporal 
quadrant may be difficult to visualize. A cer- 
tain amount of astigmatic distortion is to be 
expected because of the obliquity of the line 
of vision through the lens, although this 
varies greatly, depending upon the position 
of the observer. Prismatic deviation of the 
image also occurs, but presents no particu- 
lar difficulties. The solution filling the lens 
can be displaced by air, spoiling visibility, 
and an assistant is often needed to help hold 
the lens in position. 


C, INDIRECT-VISION LENSES 


In order to enable the observer to use the 
illuminating and magnifying systems of an 
already existing slitlamp to examine the iris 
angle, Goldmann," in 1938, proposed the use 
of a contact lens of different design. This 
lens contains a mirror which reflects the slit- 
lamp beam into the angle and also reflects 
emergent rays into a direction almost parallel 
with the optic axis and into the microscope. 
The anterior surface is flat and the posterior 
surface is rounded to conform to the shape 
of the cornea. There is a scleral shoulder to 


enable it to be held in contact with the globe 
by the lids. Since the patient is in the upright 
position it is made as light as possible ; it is 
fashioned of plastic and has a total weight 
of 4.2 gm. 

The lens is used with the patient in the 
upright position, and requires a solution to 
fill the space between lens and cornea. It is 
a most awkward lens to use and bubbles are 
frequently a source of annoyance. Neverthe- 
less, a good view of the angle can be ob- 
tained, though there is difficulty in main- 
taining binocularity in the horizontal merid- 
ian. According to Donaldson" it is the best 
lens to use in taking stereoscopic pictures of 
the angle. 

An improvement in this type of lens was 
described by Allen and O’Brien” in 1945. 
Their lens is similar in principle to the 
Goldmann lens except that the reflecting sur- 
face becomes one side of the lens, its angle 
being such as to make it a type of totally re- 
flecting prism. The anterior surface is flat 
and at right angles to the emergent rays. It is 
also fashioned of plastic and is suspended by 
fine wire springs to a plastic speculum. The 
latter is in the shape of a truncated cone and 
possesses a scleral shoulder to provide addi- 
tional support by the lids. In the case of both 
the Goldmann and the Allen-O’Brien lenses, 
only one reflecting surface is utilized and 
therefore only one quadrant of the angle may 
be visualized without rotating the lens about 
its antero-posterior axis. 

In an effort to overcome this latter dis- 
advantage, the Allen-Thorpe’* gonioprism 
was devised. Here, a truncated pyramid is 
used, in which four totally reflecting prism 
surfaces are employed and the entire anterior 
chamber angle may be viewed with minimal 
rotation of the lens. It is also constructed of 
acrylic plastic, and is suspended in a plastic 
speculum to assist in proper positioning. A 
drop of one-percent methyl cellulose solution 
is placed on the smaller surface which con- 
tacts with the cornea. This surface has a 
radius of curvature of 8.2 mm. Since this is 
somewhat flatter than the cornea itself, slight 
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pressure serves to bring the two surfaces 
into contact, eliminating the interference of 
air bubbles. The anterior surface is flat, and 
the reflecting surfaces are at an angle of 60 
degrees to it. By proper adjustment, this lens 
can also be used for examination of the 
peripheral retina, as well as for observation 
of the vitreous and central retina through its 
central portion. 

Many other modifications of the original 
indirect-vision lens of Goldmann have been 
proposed. Colenbrander™ has suggested the 
use of a three-sided prism suspended in a 
wire support. Through this, one third of the 
anterior chamber angle may be viewed by 
direct observation, and the other two thirds, 
by means of totally reflecting prism surfaces, 
by indirect observation. A contact lens is 
also available for use with the Zeiss-Opton 
slitlamp which makes use of four mirrored 
surfaces for viewing the entire anterior 
chamber angle, and which is supported di- 
rectly by the instrument mounting. A three- 
mirrored version of the Goldmann lens is 
now being manufactured, each reflecting sur- 
face being set at a different angle to the 
front plano surface, so that the anterior- 
chamber angle, peripheral retina, and pos- 
terior retina may be examined by rotating the 
lens. 

The advantages of the indirect-vision 
lenses are numerous. More economical use 
of space and equipment is possible. There 
is no astigmatic distortion of the image be- 
cause the emergent rays are normal to the 
plano front surface. By the same token, how- 
ever, no inherent magnification is possessed 
by the lens itself. Because these lenses are 
used with the corneal microscope, rapid 
changes of magnification are possible, and 
certain portions of the angle can be more 
easily seen than with the direct-vision lens. 

The indirect-vision lenses also have many 
points in their disfavor. Since they are made 
of plastic, they possess the same predisposi- 
tion to scratching and the same poor wetting 
qualities which are mentioned above in con- 
nection with the plastic direct-vision lenses. 
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Since they are used with the patient in the 
erect position, the examiner must support the 
lens with one hand, and gonioscopy becomes 
difficult unless the biomicroscope being used 
possesses a coupled illuminating and magni- 
fying system. Use of these lenses in the ex- 
amination and treatment of cases of infantile 
glaucoma is not feasible, since the patient is in 
the supine position. Here, the Koeppe lens is 
ideal, for the findings made with it can be di- 
rectly applied to the goniotomy lens of 
Barkan, should surgery be decided upon. 
Binocular vision is difficult to maintain 
in the lateral directions when using the in- 
direct-vision lens. This is because the two 
visual axes of the ordinary biomicroscope 
are on a horizontal plane while the longer 
axes of the rectangular reflecting surfaces 
used to view these quadrants are in the verti- 
cal direction. The superior and inferior quad- 
rants are easier to view because the longer 
axis of the reflecting surface corresponds 
with the plane of the objectives. Further, 
unless the illuminating system of the slit- 
lamp is equipped with a device to rotate the 
slit beam, its advantages can be utilized in 
only a limited way, and diffuse illumination 
must be depended upon for much of the ex- 
amination in the horizontal meridian. 


D. CONTACT LENS FLUID 


The use of the contact lens, of whatever 
type, necessitates the maintenance of optical 
continuity between the cornea and the lens. 
In other words, air must not be present be- 
tween the two surfaces. For this reason fluid 
of some sort must be used between the two. 
For relatively short periods of observation, 
water is satisfactory, but if the lens is kept 
in place for some time, corneal edema with 
loss of transparency, as well as irritation, 
may supervene. Normal saline is much to be 
preferred because it is nonirritating and 
easily available. Some amount of care is re- 
quired to avoid overfilling the contact lens, 
thus getting the saline on its outer surface. 
Should this occur a fine film of salt is left 
behind as evaporation proceeds, which inter- 


feres with good visibility. Only 0.06 cc. of 
solution is needed to fill the 16-mm. Koeppe 
lens. 

A less irritating solution, if the eye is to 
be observed for longer periods of time, is the 
buffer solution of Gifford."* In 1945, Swan" 
proposed the use of a one-percent Methocel 
solution, which has about the same index of 
refraction as the cornea and is more viscous 
than the other solutions described. This latter 
fact makes its use advantageous where the 
patient is in the erect position, since there is 
less tendency for it to drain from behind the 
lens. The Methocel solution possesses the 
disadvantage of being difficult to remove 
from the lens should it be allowed to dry. 

Various other agents have been advocated 
for use as contact lens fluid. Glycerine may 
be of value in some cases of edematous cor- 
neas, but it is much too irritating for routine 
use. Oils of various sorts have been used but 
are unsatisfactory for obvious reasons. 


Ill. MAGNIFYING DEVICES 


A. OPpHTHALMOSCOPE 


Salzmann,’ in his early attempts to study 
the anterior chamber angle, used an oph- 
thalmoscope as his magnifying device. Even 
as late as 1921, Troncoso™ reported on the 
use of the electric ophthalmoscope in gonio- 
scopy, the patient being in a supine position. 
Since the ophthalmoscope does not represent 
a telescopic system but is only a direct magni- 
fier, its use is extremely limited and it is no 
longer employed. 


B. THe Loupe 


The principal difficulty with the use of any 
type of loupe is its relatively low magnifying 
ability. The simple Beebe loupe or the Bausch 
and Lomb Dualoupe produce a magnification 
of only two or three diameters. The newer 
telescopic loupes are little better from the 
standpoint of magnification although they are 
considerably less clumsy. The Zeiss-Gull- 
strand loupe possesses a magnification of 
2, and the Lempert-Storz, a variable mag- 


nification from X3 to X6. With excellent 
lighting one can observe whether or not the 
angle is wide or narrow, and a large cyclo- 
dialysis cleft can be seen. Thorburn,” in 
1927, reported on a study of 100 glaucoma 
cases using a 4 loupe and a Koeppe lens. 
However, more recent refinements have made 
the use of the loupe inadequate for anything 
but the grossest type of gonioscopy. 


C. Microscores 


The first adequate microscope for study- 
ing the anterior chamber angle was that de- 
vised; in 1925, by Troncoso.* This possessed 
a rotating prism at its tip to facilitate 360- 
degree observation, and had a magnification 
of either X10 or X20. It possessed a com- 
bined coaxial source of illumination, the 
power for which was provided by a battery 
in its handle. This monocular instrument was 
termed the “gonioscope,” and is no longer 
manufactured. 

Werner,” in 1932, first used the micro- 
scope removed from a slitlamp, which he 
supported in his hands, using a flashlight as 
his source of illumination. In order to give 
adequate support to this relatively heavy in- 
strument so that sharp focus might be main- 
tained, Barkan, Boyle, and Maisler,™* in 
1936, described a method of suspending a 
Zeiss microscope head from the ceiling by 
means of a telescoping tube with universal 
joints. 

Since that time many varieties of supports 
have been proposed, which will be described 
subsequently. In 1941, Troncoso* described 
a new model of his original gonioscope. This 
is hand-held and possesses a pistol grip. It 
combines either a binocular or monocular 
microscope with a coaxial slit illuminator and 
has a magnification of either X10 or X20. 

More recently a stripped-down version of 
the microscope used on the Haag-Streit 
(Goldmann) slitlamp has become available. 
The turret containing the objectives has been 
replaced by a slide containing only the 1.6 
objective and, when used with 6 oculars, 
a total magnification of about 10 is pro- 
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duced. Its total weight is approximately 14 
ounces. If slightly higher magnification is 
desired, X12 oculars can be substituted. 

The magnification of most corneal micro- 
scopes ranges from X10 to X40 depending 
upon the objectives and oculars employed. A 
magnification of about 20 is adequate for 
all but the most precise gonioscopy. With 
this degree of magnification, however, the 
depth of focus is extremely small and the 
slightest motion is sufficient to blur the image. 
For this reason the weight of the average 
slitlamp microscope renders it impractical as 
a hand-held instrument. The light weight of 
the hand-held Haag-Streit microscope makes 
it the most suitable, and, when used with a 
good light source and a glass Koeppe lens, 
it is adequate for all but the most exacting 
gonioscopy. It is probably the easiest of all 
methods for the beginner to use. If total 
magnifications in excess of 15 are desired, 
no hand-held instrument can be maintained 
sufficiently steady for satisfactory use, and 
a more rigid support becomes necessary. 


D. MIcROSCOPE SUPPORTS 


If the indirect-vision type of contact lens 
is used in conjunction with a standard slit- 
lamp, rigid support of the microscope is pro- 
vided by the instrument itself. Any desired 
magnification may be obtained within the 
limits of the instrument, the maximum ob- 
tainable being approximately 40 and the 
minimum about X10. As previously men- 
tioned, since one hand must be available for 
the contact lens, it is almost essential that 
an instrument with coupled illumination and 
magnifying systems be employed, rather than 
one of the older types. 

Many varieties of supports have been de- 
scribed for use with heavier microscopes and 
when high magnifications are desired for use 
with the direct-vision lens and the patient in 
a supine position. The ceiling support of 
Barkan, Boyle, and. Maisler** has already 
been mentioned. In 1938, Hartshorne” de- 
scribed the use of a Zeiss microscope head 
mounted on a camera tripod provided with 
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an extension bar. A somewhat similar mount- 
ing was described by Bogart, in 1941. 
Alvaro and Silva,”* in 1942, proposed the 
use of the adjustable base from a Zeiss slit- 
lamp mounted on a small four-wheeled table. 
A universal joint was placed between the 
microscope head and the base to provide the 
necessary angulation. 

Currently two excellent varieties of micro- 
scope supports are available for use in goni- 
oscopy. The Barkan stand* is a tubular ar- 
rangement mounted on three wheels which 
can easily be moved around the patient. Side- 
to-side and to-and-fro movements are easily 
performed through the aid of universal 
joints. Up-and-down movements are con- 
trolled by a spring device which counter- 
balances the weight of the microscope. Con- 
siderable experience is required to control 
its motion easily and its use may present 
somewhat of a problem to the beginner. It 
does possess the advantage of mobility and, 
requiring only three square feet of floor 
space, can easily be stored in a corner of the 
examining room when not in use. 

If floor space is at a premium, a tubular 
arrangement is obtainable by which the mi- 
croscope can be suspended from the ceiling. 
This apparatus consists of two hollow alumi- 
num tubes,’ one sliding within the other, 
fastened by a universal joint to the ceiling 
directly over the head of the patient. A 
counterweight is enclosed within the inner 
tube and the microscope is attached to the 
lower tube by means of another universal 
joint. The up-and-down motility of this ar- 
rangement is much smoother than that af- 
forded by the Barkan stand. A disadvantage 
present in early models is that the cable sup- 
porting the counterweight might become 
twisted and eventually break, leading to ob- 
vious difficulties. Care must also be taken 
that the tube and microscope, when swung 


* The Barkan Stand is manufactured by the Par- 
sons’ Optical Laboratories, San Francisco, Cali- 
fornia. 

*t Manufactured by Parsons’ Optical Laboratories 
and Jenkel-Davidson Optical Company of San Fran- 
cisco, California. 
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out of use, are securely fastened to the wall, 
else the microscope may inadvertently swing 
in an arc directly toward the head of the pa- 
tient being examined. 


IV. ILLUMINATING SYSTEMS 


An adequate source of illumination is es- 
sential for good gonioscopy. The ophthal- 
moscope, flashlight, and reflecting mirrors 
which were utilized by the early investigators 
in this field were manifestly inadequate. The 
original gonioscope of Troncoso* was a step 
forward in the direction of providing a 
proper light source, but had the disadvantage 
of being battery powered and of low in- 
tensity. The use of the slitlamp illuminating 
device as described by Barkan, Boyle, and 
Maisler** provided excellent intensity of il- 
lumination, but possessed the disadvantage 
of inflexibility. The advantages of sharply 
focused illumination were ignored by others 
in favor of a fixed source of diffuse illumina- 
tion such as could be provided by a standard 
operating light. 

In 1936, Castroviejo* described an illumi- 
nating device which consisted of a lamp in 
a flexible vertical housing which could be 
mounted on the front of a detached slitlamp 
microscope. This possessed a totally reflect- 
ing prism which was located between the two 
objectives and provided a coaxial source of 
illumination. A modification of this was pro- 
posed by Fine,” in 1937. Here, the housing 
was horizontal rather than vertical and was 
designed to project through the central open- 
ing in the turret of the Zeiss binocular micro- 
scope. Both of these devices possessed the dis- 
advantage of any coaxial illuminating sys- 
tem; namely, that the beam could not be 
deflected with respect to the axis of the 
microscope during the examination and 
further that a slit-type beam was not pro- 
duced. 

In 1941, Barkan** described a small, light- 
weight illuminating device which could be 
either mounted on the microscope or hand 
held to provide for flexibility of illumination. 
If desired, it could be mounted on a stand 
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of some type. It weighs five ounces and pro- 
duces 500 foot-candles of illumination at 
five inches. It can also be focused to form a 
slit type of image of its filament. This il- 
luminator has the advantages of brilliance, 
flexibility, and the ability to produce a slit- 
beam. 

When using the indirect-vision contact 
lens with the patient seated at the slitlamp, 
the illuminating system of the slitlamp is 
utilized. Brilliant illumination is obtained 
with almost any model, but flexibility is con- 
siderably less than with the hand-held illumi- 
nator. In the majority of slitlamps, there is 
no provision for rotating the slit from verti- 
cal to horizontal so that diffuse illumination 
must be used in observing the medial and 
lateral angles. An attachment is available for 
use with the Zeiss-Opton slitlamp which ac- 
complishes this rotation by means of a prism. 


V. SUMMARY AND CONCLUSIONS 


We have attempted to present a compre- 
hensive survey of the various methods of 
gonioscopy, including the gradual develop- 
ment of the methods now in use from their 
beginnings some 50 years ago. A discussion 
of the three essential portions of the gonio- 
scopic optical system has been presented to- 
gether with some of the principles involved 
in each. The theoretical and practical ad- 
vantages of the techniques to date have been 
mentioned. 

On the basis of these observations, we have 
come to the conclusions that : 
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1. The easiest and least confusing gonio- 
scopic method for beginners, and perhaps 
for the average ophthalmologist, is the use 
of a 16-mm. glass Koeppe contact lens, the 
Barkan hand illuminator, and the hand-held 
Haag-Streit gonioscopic microscope. 

2. If space or finances for extra office 
equipment is at a premium, the Allen-Thorpe 
gonioprism, used with the slitlamp, is a 
satisfactory substitute. It has the added ad- 
vantage of permitting fundus studies. 

3. If more critical examination of the 
anterior chamber angle is desired, the use of 
high magnification with the glass Koeppe lens 
and the Barkan stand or telescopic micro- 
scope support becomes a necessity. This is 
particularly true for those with a special in- 
terest in the study of glaucoma, or those in- 
terested in doing goniotomy for infantile 
glaucoma. 

4. The Goldmann contact lens is to be pre- 
ferred for taking pictures of the angle of 
the anterior chamber. 

In any case, it is of paramount importance 
that every ophthalmologist have one of the 
methods ready for use in his office. He should 
have gained sufficient experience to use this 
equipment easily and accurately, and to 
evaluate the information gained by it. If 
he fails to do so, the inevitable result will be 
faulty diagnosis, improper management, and 
some eyes unnecessarily lost. 


490 Post Street (2). 
384 Post Street (8). 
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MODERN INDIRECT OPHTHALMOSCOPY* 


Rosert J. Brockuurst, M.D. 
Boston, Massachusetts 


During recent years, there has been in- 
creasing interest in indirect ophthalmoscopy, 
mainly as the result of the development of a 
new type binocular self-luminous instru- 
ment.’* This ophthalmoscope was devised 
primarily as a tool for the study and treat- 
ment of retinal detachment. The intense il- 
lumination system is of great value in those 
cases with hazy media. The indirect image, 
with less magnification, allows less distortion 
and a much larger field of view than that 
obtained with direct ophthalmoscopy. In 
searching for retinal breaks, especially in 
highly myopic eyes, this feature is a distinct 
advantage. When indirect ophthalmoscopy is 
done with the new type instrument mounted 
on the examiner’s head, scleral depression 


*From the Retina Foundation, Department of 
Ophthalmology of the Massachusetts Eye and Ear 
Infirmary and of Harvard Medical School. Paper 
31, Retina Foundation. 


can be easily performed. Originally de- 
scribed by Trantas,* and more recently by 
Schepens** scleral depression permits ex- 
amination of the extreme fundus periphery 
including the ora serrata and posterior por- 
tions of the pars plana. 

In spite of the many advantages offered 
by this method, there are certain difficulties 
which arise when indirect ophthalmoscopy 
is first attempted. These difficulties often dis- 
courage the examiner from attaining the skill 
necessary to perform the examination. It 
should be recalled that one’s first attempt at 
direct ophthalmoscopy also left much to be 
desired. It is the purpose of this paper to de- 
scribe the technique of indirect ophthal- 
moscopy as it is now used at the Retina 
Service of the Massachusetts Eye and Ear 
Infirmary, with special reference to the tech- 
nique of scleral depression. 


Fig. 1 (Brockhurst). The binocular indirect ophthal- 
moscope with three condensing lenses. 


THE EQUIPMENT 


A binocular indirect ophthalmoscope is 
now available,’ and a brochure is supplied 
which describes the optical principles and 
use of the instrument.* Figure 1 shows the 
instrument as it is supplied with three con- 
densing lenses. Ametropic examiners can 
have their own distance correction incor- 
porated into the instrument, the correcting 
lenses being inserted under the eyepieces. 

The condensing lens generally used is the 
+20D. plano-convex lens with a diameter of 
35 mm. The working distance of this lens is 
about two inches from the patient’s eye, 
which permits resting the hand on the pa- 
tient’s forehead or face so that the lens may 
be held steadily. The convex side of the lens 
should be held toward the observer in order 
to minimize reflections from the lens sur- 
faces and distortion at the edges of the 
image. In contrast to direct ophthalmoscopy 
with a field of view of 10 to 17 degrees and 
magnification of about X14, indirect oph- 
thalmoscopy with the +20D. lens gives a 
field of view of about 37 degrees, the mag- 
nification being about 3. 

The +14D. lens with a diameter of 50 
mm. results in more brilliant illumination of 
the fundus. Its working distance is about 
three inches from the patient’s eye. The field 
of view with the +14D. lens is about 38 de- 
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grees, and the magnification is about 4. 
The smaller + 20D. lens with a diameter of 
20 mm. has a small handle attached, and 
gives a field of view of about 22 degrees. 
This lens is convenient for use during 
surgery. 

Right-handed examiners should hold the 
condensing lens in the left hand; the right 
hand is then free for drawing a picture of 
the fundus findings or for the use of a 
scleral depressor. 

Scleral depression may be performed with 
a blunt instrument such as a muscle hook. A 
special instrument for scleral depression is 
now available,’ which is attached to a thim- 
ble. By wearing the thimble on the middle 
finger, the examiner may use his index finger 
to aid in holding the eyelids. 


THE PUPIL 


Good mydriasis is essential for good in- 
direct ophthalmoscopy. A small pupil admits 
less light, and also makes positioning of the 
condensing lens more difficult. A  para- 
sympatholytic drug, for example two-per- 
cent homatropine, should be used in con- 
junction with a sympathomimetic drug, for 
example 10-percent neosynephrine. One drop 
of each repeated in 10 minutes usually results 
in wide dilatation after 30 minutes. Weaker 
mydriatics such as euphthalmine or paredrine 
are not effective as the intense illumination 
system will cause miosis. Cocaine should not 
be used for mydriatic purposes as corneal 
edema and hazing of the image results. Oint- 
ments similarly should not be used as the 
film of ointment on the cornea makes fundus 
examination indistinct. 

In some cases, it may be necessary to give 
a subconjunctival injection in order to dilate 
the pupil maximally. Schepens* recommends 
use of the following mixture : 


Neosynephrine hydrochloride 25 mg. 
Homatropine bromhydrate 20 mg. 
Procaine hydrochloride 50 mg. 


Aqua Dist. 5S ec. 


About 0.2 cc. is injected in each eye, my- 
driasis occurring in about 20 minutes. 
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Anxiety, circulatory disturbances, and vomit- 
ing which sometimes follow the subconjunc- 
tival injection of epinephrine have not been 
observed. In elderly patients, the mixture 
is safe as the blood pressure rises slowly. 


THE GENERAL FUNDUS EXAMINATION 
The patient should be made comfortable 


as the examination is time consuming. Most 
patients can tolerate examinations of one 
hour or more if necessary ; excited patients 
may be more co-operative if previously given 
a mild sedative. The examination should be 
done in a darkened room. 

For examination of the posterior portions 
of the fundus both examiner and patient may 
sit facing one another; the drawing paper 
is then placed on the patient’s knees. For ex- 
amination of the fundus periphery it is best 
to have the patient lying down, for example, 
on a hospital litter. 

Before discussing the technique of fundus 
examination, it is necessary to consider the 
problem of the inverted image which is 
obtained when using indirect ophthalmos- 
copy. The +20D. condensing lens which 
is held about two inches from the patient's 
eyes forms a real, inverted image of the 
fundus. This real image is located about two 
inches from the condensing lens on the 
observer's side. To minimize the confusion 
which results from dealing with an inverted 
image, it is suggested that the examiner 
stand behind the supine patient, as in doing 
intraocular surgery. When standing behind 
the patient at the 12-o’clock position, the 
examiner sees an inverted image of the 
fundus. But since the examiner is behind 
the patient, he is, in essence, inverted as he 
regards the patient. In other words, the 
examiner is observing an upside-down image 
from an upside-down position. The net effect 
is that the image as seen in the condensing 
lens has exactly the same relationships as an 
image obtained with direct ophthalmoscopy 
done in the conventional manner, that is, fac- 
ing the patient. For example, if the right 
eye is being studied, the macula will appear 


on the examiner's left, the nervehead on his 
right, as he views the image in the con- 
densing lens, 

Until the patient’s eye is light adapted, 
the strong illumination will cause orbicularis 
spasm and discomfort. For the first minute 
or two it is advantageous to use low illumina- 
tion and examine the eye without using the 
condensing lens. A bright red reflex is ob- 
tained, and opacities in the cornea, lens, and 
vitreous can be studied. 

When light adaptation has occurred, the 
light is directed into the pupil, and the pa- 
tient is asked to look toward the light. A 
bright red reflex is seen. The +20D. con- 
densing lens, convex side toward the ob- 
server, is placed in the path of the light about 
one inch from the patient’s cornea. The 
lens is tilted slightly to displace reflections 
from its surfaces toward the edge of the 
lens. The examiner must insure that his own 
head, as well as the patient’s eye, has not 
moved as the condensing lens is placed in 
position. A clear view of the macula and 
nervehead should be seen. By bringing the 
condensing lens away from the patient, the 
image will fill the condensing lens, the op- 
timal working distance being about two 
inches from the patient's eye. A reflex from 
the cornea will be noted, this being reduced 
in size by moving the condensing lens either 
slightly toward or away from the patient. 
When examining other areas of the fundus, 
the corneal reflex is not visible. 

When beginning this technique, the ex- 
aminer may get too close to the condensing 
lens, this giving a larger but somewhat 
blurred image of the fundus, especially if 
the examiner is presbyopic. The observer's 
eyes should be about 14 to 16 inches from the 
condensing lens. A +2.0D. sphere is incor- 
porated into the ophthalmoscope to assist the 
examiner in viewing the real image formed 
on his side of the condensing lens. If the 
image is blurred, the examiner should move 
his head still farther away from the con- 
densing lens. Presbyopic examiners may re- 
quire additional plus correction. 


If diplopia occurs it usually can be readily 
corrected. Vertical diplopia is generally due 
to tilting of the ophthalmoscope. Horizontal 
diplopia results if the observer is too close 
to the patient. Examiners with high phorias 
at near can have suitable prisms incorpo- 
rated in the instrument. 

In order to see other areas of the fundus, 
it is necessary for the examiner to alter his 
own position, or the patient must change his 
position of gaze. Movement of the con- 
densing lens alone will not permit examina- 
tion of other fundus areas. It is helpful to 
have the patient fix his own finger with both 
eyes open if he has difficulty in holding his 
gaze steady. While the patient is fixing his 
finger, the finger may be moved by the ex- 
aminer, fundus details being observed con- 
tinuously. Although the examiner is behind 
the patient and sees an image with relation- 
ships similar to conventional direct oph- 
thalmoscopy, he will be aware of the inverted 
character of the indirect image. As the pa- 
tient looks upward toward the 12-o’clock po- 
sition, the image, as seen in the condensing 
lens, moves downward toward the patient's 
feet. The patient is asked to look upward 
for examination of the upper fundus, down- 
ward for the lower fundus, temporally for 
the temporal areas, and nasally for study of 
the nasal areas. 

It is helpful to make a drawing of the 
fundus details, showing the disc, macula, and 
major vessels which lead to retinal pa- 
thology." The paper for the chart can be 
placed next to the supine patient’s head, the 
12-o’clock position of the chart directed 
toward the patient’s feet, that is, inverted. 
The portion of the chart denoting the tem- 
poral half of the retina will then be nasal in 
relation to the patient's eye, and vice versa. 
Then the images as seen in the condensing 
lens are drawn on this chart. When com- 
pleted and held with the 12-o’clock position 
toward the patient’s head, the chart can be 
viewed as if it were a direct reproduction 
of the fundus, that is, similar to the image 


seen with direct ophthalmoscopy. 
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If the pupil dilates poorly, or if there is 
only a small opening in a pupillary mem- 
brane, a better image of the fundus will be 
obtained if the front edge of the ophthal- 
moscope mirror is tilted up about one to two 
mm. out of its normal position, This makes 
the illumination and observation systems 
more nearly parallel. 


EXAMINATION OF THE FUNDUS PERIPHERY 


In order to examine the periphery in all 
quadrants, it is necessary to move around the 
patient’s eye. For example, to examine the 
periphery at the 6-o’clock position, the ob- 
server must be at the 12-o’clock position, the 
patient gazing downward toward his own 
feet. In order to see the periphery at the 
3-o'clock position, the examiner is at the 
9-o'clock position, the patient gazing toward 
the 3-o’clock position. In order to make the 
examination less tiring for the observer, a 
high stool on casters may be used, allowing 
the examiner to sit and easily move around 
the patient's eye. 

When the eye is rotated away from the 
examiner, so that the periphery may be seen, 
the shape of the pupil, as seen by the ob- 
server, is not round but an horizontal oval. 
This oval slit reduces the amount of light 
which can enter the eye, and also necessi- 
tates very accurate positioning of the con- 
densing lens. To facilitate this portion of the 
examination, the illumination should be used 
at high intensity, and the front edge of the 
mirror should be tipped up slightly, as men- 
tioned above. 

The equatorial region can be seen easily 
and often a portion of the fundus anterior 
to the equator. Rarely, the ora serrata may 
be seen without scleral depression; in 
aphakia the ora can often be seen without 
scleral depression, especially in the zone of 
a full iridectomy. In order to see the region 
between equator and ora serrata, and por- 
tions of the pars plana, it is generally neces- 
sary to indent or depress the sclera over 
these areas. It is advisable to chart the major 
vessels to the equator before beginning this 
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portion of the examination. Then pathologic 
changes located in the extreme fundus pe- 
riphery can be drawn in relation to these 
vessels. 

The technique of scleral depression was 
originally suggested by Trantas,* who used 
direct ophthalmoscopy; he pressed on the 
globe with his thumbnail. The thimble de- 
pressor of Schepens*” permits more accu- 
rate depression. It is usually worn on the 
middle finger of the right hand. The tip 
of the depressor is placed on the skin of the 
eyelid over the area of sclera to be indented. 
To facilitate application of the tip when ex- 
amining the upper fundus periphery, the 
eyelid should be closed, the depressor tip 
being applied to the lid at the upper edge of 
the tarsus. When the patient opens the lid 
and looks up, the tip of the depressor can 
be easily slid under the orbital margin. The 
area to be indented is from six to 14 mm. 
behind the limbus. In eyes with normal intra- 
ocular pressure scleral depression is not 
painful, although it is helpful to tell the pa- 
tient that he will feel slight pressure. In most 
retinal detachment cases, the intraocular 
pressure is below normal, and therefore 
scleral depression is easier to perform, The 
amount of pressure used to see the fundus 
periphery is very slight and of the same mag- 
nitude as one uses when estimating the intra- 
ocular pressure by palpation. A common 


Fig. 2 (Brockhurst). Incorrect method of scleral 
depression with tip applied perpendicular to the 
globe. 


Fig, 3 (Brockhurst). Correct method of scleral 
depression with tip applied tangential to curve of 
globe. 


error is to press too hard, especially if the 
examiner has difficulty in visualizing the 
fundus periphery. 

Many examiners make the mistake of 
pushing the depressor perpendicular against 
the globe in order to bring the periphery 
into view (fig. 2). This invariably causes 
pain and the patient squeezes his lids. It is 
better to use the scleral depressor tangential 
to the curve of the globe, flexing the finger 
slightly to cause indentation (fig. 3). The 
scleral depressor should be introduced as 
meridionally as possible. If introduced from 
the side (fig. 4 )the tip, hidden by the lid, 


*may not be in the meridian which is being 


observed, and the periphery will not be seen. 
When inserted in a direction closely parallel 


Fig. 4 (Brockhurst). Incorrect method with tip of 
scleral depressor introduced from side. 


A 
¢ 
- 


270 ROBERT J. BROCKHURST 


Fig. 5 (Brockhurst). Correct method with tip intro- 
duced close to the meridian of observation. 


to the line of observation, the tip is more 
likely to be in the proper meridian (fig. 5). 

The inferior fundus periphery is more 
difficult to see since the lower lid is generally 
tighter and many patients have difficulty in 
looking downward. The depressor tip should 
be placed on the skin of the lower lid about 
three to four mm, from the lid margin. 

In order to depress the sclera at the 3- 
and 9-o'clock positions, in the palpebral fis- 
sure, it is usually necessary to apply pressure 
directly on the bulbar conjunctiva. Some pa- 
tients tolerate this procedure well without 
local anesthesia, but in others it is best to 


anesthetize the conjunctiva with 0.5-percent . 


tetracaine drops. If local anesthesia is neces- 
sary, it is best to do this portion of the ex- 
amination last, as the tetracaine may cause 
edema of the corneal epithelium and hazing 
of the image. 

When scleral depression is performed, 
the pressure tends to push the globe back 
toward the primary position of gaze. The 
patient is then urged to hold his eyes in ex- 
treme gaze more forcefully. 

To obtain a good view of the extreme 
periphery four movable elements must be 
on a common axis and remain stationary. 
These are: (1) The examiner’s eyes and 
ophthalmoscope, (2) the condensing lens, 
(3) the patient’s eye, and (4) the scleral 
depressor tip (fig. 6). In general, there is 
no problem with the first two of these ele- 
ments. Difficulties generally arise from im- 
proper positioning of the last two. 

In regard to the patient, steady fixation 
of the eye is absolutely necessary. Some pa- 
tients can hold their eyes in extreme positions 
of gaze without difficulty, but others have a 
great deal of trouble with this portion of 
the examination. For the latter group, it 
helps to have the patient observe his own 
finger. Even if the patient is unable actually 
to see his finger, he knows by propriocep- 
tion where the finger is located. The ex- 


Fig. 6 (Brockhurst). The ophthalmoscope, condensing lens, patient's eye, and depressor 
tip must lie on the same axis. 
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aminer can move the patient’s finger to any 
location he wishes. 

The fourth factor, that of the scleral 
depressor, is the most troublesome. Com- 
monly, the tip of the depressor is not in the 
meridian which is being illuminated and ob- 
served. Introduction of the depressor close 
to the line of observation will help solve this 
problem. The other difficulty is the correct 
dépth of the depressor tip, that is, the dis- 
tance behind the limbus at which to indent. 
The most satisfactory way to approach this 
problem may be outlined as follows: 


1. The patient is asked to turn his eyes 
away from the examiner maximally so that 
the pupil appears as an horizontal oval, al- 
most slit-shaped. For example, the patient 
is asked to look up in the 12-o’clock meridian. 

2. The examiner, stationed at the 6-o0’clock 
position, directs the ophthalmoscope beam 
of light into the pupil. 

3. The condensing lens is held in the left 
hand about two inches from the patient's 
eye, but outside of the beam of light, to the 
left. 

4. The scleral depressor, introduced in the 
lid fold before the patient looked up, is ad- 
justed so that the tip is held tangential to the 
curve of the globe and as close as possible to 
the meridian being illuminated. The tip of 
the depressor should be about four to five 
mm. behind the limbus. The finger holding 
the depressor is gently flexed, causing slight 
pressure on the sclera, until the ciliary proc- 
esses are seen. The depressor tip is then 
moved posteriorly in the same meridian, 
slight pressure being maintained. The red 
reflex seen in the oval pupil will turn gray 
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when the tip of the depressor is about seven 
mm. behind the limbus. Hold the depressor 
steady when the gray appearance is noted. 

5. The condensing lens is inserted in the 
beam of light about two inches in front of 
the patient’s cornea. The lens should be 
slightly tilted so that its plane approaches the 
plane of the pupil, that is, the upper edge of 
the lens is farther from the examiner. A 
clear view of the indented area should be 
seen in the condensing lens, the teeth of the 
ora serrata pointing toward the lower edge 
of the lens. The depressor tip may be moved 
slightly from side to side, and fore and aft, 
to bring neighboring areas into view. Some 
examiners prefer to approach the ora serrata 
region from its posterior aspect, placing the 
tip of the depressor about 10 to 11 mm. be- 
hind the limbus and sliding it forward until 
the red reflex turns gray. In order to ex- 
amine the periphery in other meridians, it 
is necessary to reposition the patient's eye, 
and also to alter the examiner's position. 

The complete examination of the fundus 
periphery with scleral depression is no more 
dangerous than are pupillary dilatation and 
tonometry. No accidents have been observed 
after repeated examinations of several thou- 
sand patients. The possibility that scleral de- 
pression may cause retinal breaks appears 
to be entirely unfounded. 


SuM MARY 


The technique of indirect ophthalmoscopy 
is discussed with special reference to the 
use of scleral depression and examination of 
the fundus periphery. 
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A SAFE SECTION FOR CATARACT EXTRACTION* 


Water S. Atkinson, M.D. 
Watertown, New York 


All are familiar with the difficulties and 
hazards of a full Graefe section. The diffi- 
culties and hazards increase if preplaced su- 
tures, particularly gut sutures, and a limbal- 
based conjunctival flap are used. 

To avoid these hazards, some surgeons 
make a small Graefe section and enlarge it 
with scissors. Other surgeons use a keratome 
to make the initial incision and enlarge it 
with scissors. With a keratome it is easier 
and safer for the average surgeon to make 
the preliminary incision in the proper place. 
However, introducing any sharp-pointed 
knife several millimeters into the anterior 
chamber is not without risk. 

It seems unnecessary to review the nu- 
merous types of incision which have been 
advocated for cataract extraction or the many 
kinds of knives that have been devised for 
making the section. 

A soft eye has proved to be highly desira- 
ble for intracapsular cataract extractions and 
is an important defense against vitreous loss 
and other complications. The pronounced 
hypotony, which is obtained by a retrobulbar 
injection of an anesthetic solution with epi- 
nephrine and hyaluronidase followed by firm 
pressure over the globe, alters the mechanics 
of the extraction, but with a little practice 
the extraction is easier and much safer. 

To facilitate making a good, clean, non- 
penetrating incision of the desired length and 


* Presented at the 91st annual meeting of the 
American Ophthalmological Society, White Sulphur 
Springs, West Virginia, June, 1955. This paper will 
appear in the Transactions of the American Oph- 
thalmological Society, 1955. It is printed here with 
the permission of the American Ophthalmological 
Society and the Columbia University Press. 


depth for preplaced sutures, when the eye is 
soft, a different type of instrument (fig. 1) 
which has been called a scleratome is used. 
It looks like a cystotome but it is heavier 
and has a blade 0.75 to 1.0 mm. in length. 
The length of the blade and shaft prevents 
making a perforating incision if the shaft is 
held firmly against the globe (fig. 2-A, in- 
sert). However, no harm is done if a per- 
forating incision is made. The shaft of the 
instrument is bent at an angle of 45 degrees 
which facilitates making a nonperforating 
incision. 

A conjunctival flap is prepared in the usual 
manner. If a limbal-based flap is used, the 
corneoscleral area where the incision is to 
be made should be bare of conjunctiva and 
Tenon’s capsule ; otherwise the conjunctival 
flap tends to be drawn in front of the blade 
as the incision is made. 

To make a satisfactory incision of the 
proper length and depth in one stroke with 
this instrument, firm double fixation is es- 
sential. With firm double fixation, it is easy. 
Different types of double fixation forceps 
were tried, but the following method which 
was suggested by my associate, Dr. Ken- 


Fig. 1 (Atkinson). Knife for making incision, 


blade is 0.75 to 1.0 mm. long, shaft is bent at angle 
of 45 degrees. 


moscopy 
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Fig. 2 (Atkinson). (A-insert) shows shaft held firmly against globe to prevent perforating and tipped 
up to make perforating incision. (A) Firm double fixation. (B) Upper lip held by surgeon and con- 


junctival flap by assistant to make perforating incision. (C) Suture held out of way by assistant while 
wound is enlarged with scissors. 


nedy, seems to be the most satisfactory. 
The surgeon uses sharp-toothed forceps 
to obtain a firm bite of episcleral tissue near 
where the incision is to begin (fig. 2-A). 
The assistant grasps the tendon of the rectus 
muscle at its insertion on the opposite side 
of the globe with fixation forceps. The blade 
of the knife is then introduced to its full 
length and at an angle which will produce 
the desired bevel. The shaft of the instru- 
ment is held firmly against the globe and the 
incision is made slowly. When the shaft of 
the instrument is held firmly against the globe 
and the blade is of the proper length,* a good 
clean incision of the desired length and depth 
can be made easily with one stroke. Making 
* The length of the blade may vary somewhat and 
it is usually shorter after it has been resharpened. 
If a long, beveled incision is to be made, a longer 


blade may be required than if the incision ‘s to be 
made at right angles to the corneal surface. 


the incision on the left eye with the right 
hand, when standing at the head of the table, 
there is a tendency to elevate the shaft and 
produce a perforating incision particularly if 
the patient’s nose is prominent. This can be 
overcome by rotating the globe temporally 
or bending the shaft of the instrument to a 
more acute angle than 45 degrees. If the 
instrument is tipped up so that the shaft is 
not in contact with the globe, then the blade 
will cut deeper (fig. 2-A, insert) and a per- 
forating incision can be made. The point of 
the instrument barely enters the anterior 
chamber so that it does not come in contact 
with the iris and when the eye is soft, very 
little or no aqueous escapes. 

It is as easy to introduce sutures after 
making a perforating incision in this manner 
as after a keratome incision. However, I 
prefer to introduce the sutures before an 
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for making perforation incision if a good assistant is not available. 


opening is made into the anterior chamber 
because it is easier for me to place them 
accurately. 

After a long deep nonpenetrating incision 
is made, 6-0 mild chromic (Ethicon) gut 
sutures are introduced (fig. 2-B). On the 
end of each suture is a double figure-eight 
knot to prevent the suture from being pulled 
through the cornea. Having the knot pulled 
up against the cornea makes it easier to hold 
the loop out of the way when enlarging with 
scissors. With only one loop the suture can 
be pulled up to close the wound quickly and 
securely in case of emergency. The long end 
of the suture can then be held by the assist- 
ant, if necessary, to keep the wound tightly 
closed while the sutures are passed through 
the conjunctiva to be tied on the corneal or 
conjunctival surface following the extraction. 

After the stutures are introduced, a per- 
forating incision is made. To do this, the 
upper lip of the preliminary incision is 


grasped by the surgeon and the conjunctival 
flap is held by the assistant (fig. 2-B). In 
this way, both lips of the nonpenetrating 
incision are held apart and a tenting of the 
wound is produced. The same knife is then 
introduced at the bottom of the incision (fig. 
2-B) and after the point enters the anterior 
chamber the shaft is raised, which tips the 
point away from the iris so that it barely 
projects into the anterior chamber. The pene- 
trating incision can be made between the 
sutures long enough to introduce the scissors 
with which the wound is enlarged in the same 
manner as following a small Graefe or kera- 
tome incision. The sutures are held out of 
the way by the assistant (fig. 2-C) while the 
incision is enlarged at the site of the sutures 
and then continued to the 180-degree merid- 
ian. If a good assistant is not available, the 
surgeon can hold the loop of the suture out 
of the way with cross action capsule forceps 
while the perforating incision is made, and 
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Fig. 3 (Atkinson). Suture held out of way with cross-action capsule forceps, which also provides fixation 
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when the wound is enlarged with scissors. 
The blades of the forceps are passed through 
the loop. The long arm of the suture, on the 
end of which the needle is attached, is held 
against the side of the forceps with thumb 
or finger to control the size of the loop. Pres- 
sure to open the forceps holds the arm of 
the suture. As the blades of the forceps open, 
they spread the loop, separate the edges of 
the wound, and provide firm fixation to make 
the incision with the scleratome at the site 
of the suture (fig. 3). The wound is then 
enlarged with scissors. 

If the incision is made with a good bevel 


in avascular cornea, it is farther from the 
root of the iris, which makes it easier to 
enlarge with scissors without injuring the 
iris. There is less bleeding at the time of op- 
eration and during convalescence, and a leak 
or iris prolapse is less likely to occur. 

One objection to this method of making 
the section, which has been observed after 
using it for over a year, is that it eliminates 
some of the thrill of the cataract extraction. 
However, this is compensated for by having 
the pleasure of seeing more good-looking 
aphakic eyes after the operation. 

129 Clinton Street. 


THE ELECTROMYOGRAM OF THE LATERAL RECTUS MUSCLE* 


Acrrep J. Macer, M.D. 
Charleston, West Virginia 


The purpose of this article is to report a 
method of obtaining the electromyogram of 
the lateral rectus of the human being. 

I have recorded action potentials from my 
own lateral recti muscles two times. I will 
have little opportunity in the near future of 
repeating the experiment under such labora- 
tory conditions as have been used and for 
this reason, I feel, the records should be 
made available now. By themselves, the 
records are not conclusive, but interpreted 
against a background of many experiments 
with the rabbit under similar favorable con- 
ditions, much useful information can be 
obtained. 

Bjork (1952),* Bjérk and Kugelberg 
(1953a, 1953b),** and Adler (1953)* re- 
ported on the electromyogram of the extra- 
ocular muscles in the human. Bjork’s method 
employs one monopolar needle electrode on 
the muscle in question and the other not on 
the muscle. Adler states, “Using insulated 


* From the Department of Otolaryngology, Col- 
lege of Physicians and Surgeons, Columbia Univer- 
sity. Supported in part by AF Grant 33(038)27877, 
School of Aviation Medicine, Randolph Field, Texas. 

I am indebted to Dr. Vladimir Epanchin for pho- 
tography and other technical assistance. Dr. FE. P. 
Fowler, Jr., gave valuable assistance. 


bipolar electrodes inserted into one of our 
lateral rectus muscles, we recorded the 
changes in electrical potential, and the num- 
ber of impulses discharged per second in 
this muscle in varying positions of gaze.” 

My method places two monopolar elec- 
trodes in the muscle to be studied; this has 
advantages. There can be no doubt as to the 
origin of the potentials—a consideration of 
theoretic importance. Free movement of the 
globe is possible. In addition, the experi- 
ments were done on a trained observer with 
an entirely normal visual apparatus. ( Note: 
Wire electrodes do not give records with dis- 
crete motor units showing, such as are seen 


with needle electrodes.) 


MetTuop 


The eye was draped for operation and an 
aseptic technique followed. Using two-per- 
cent tetracaine local anesthesia, two wire 
electrodes were introduced into the lateral 
rectus muscle. The one nearest the cornea 
was placed near the beginning of the muscle 
belly (14 mm. behind the limbus) and the 
other about five mm. behind the first. The 
wire electrodes were 40-gauge enamel-cov- 
ered copper wire denuded at a suitable point 
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for about two mm. The lead nearest the 
cornea was the indifferent lead and the other, 
the active lead. For recording, a Dumont 
oscilloscope Model 322 with a preamplifier 
was used. From the tube face, the tracings 
were photographed with a Grass kymograph 
camera. For details of the method see Magee 
(1954).* 

During the experiment the subject was 
seated with the head fixed in a mount. 


THE MOTOR UNIT 


(Juantitative descriptions of motor units 
of eye muscles are not numerous, Lorente de 
N6 (1935),*° while discussing another sub- 
ject, shows records of the rabbit lateral rec- 
tus muscle during stimulation of the sixth 
nerve, Some idea can be obtained from these 
records of the duration of the discharge of 
the motor unit of the rabbit, approximately 
8.0 msec. for the diphasic response, Pulfrich 
(1952)' and Reid (1949)* show motor unit 


responses but they are difficult to assess 
quantitatively. Bjérk (1952)* and Bjork and 
Kugelberg (1953a, 1953b),”* report the 
aplitude in the human to be 20 to 150 micro- 
volts (yv.) and one to two msec. in duration. 

In resting records from the horizontal 
recti in rabbits the smallest element that can 
be identified as an action potential is found 
to be about four msec. in duration (mono- 
phasic) and about 20 pv.'in amplitude. Fig- 
ure 1 shows this: it is the usual record ob- 
tained from the rabbit. (For details of the 
method see Magee [1954].°) 

Many variables are to be considered but 
the record is more or less the same whenever 
done. The position of the electrodes in the 
muscle, movements of the eyes, trauma on 
introduction of the electrodes, the size of the 
denuded area of the electrode and its rela- 
tion to firing motor units, and other factors 
are important. The further apart the elec- 
trodes, the greater the amplitude is the gen- 


Fig. 1 (Magee).* The right eye of the rabbit with simultaneous recording from the right medial rectus, 
and right lateral rectus at rest. Upper channel right lateral rectus; lower, right medial rectus. Gain l6uv./ 


in.; speed of film 100 mm./sec.; signal 100 cps. 


* All records read from right to left. 
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Fig. 2A (Magee). The right lateral rectus of the human during optokinetic nystagmus. Drum rotation 


counterclockwise. Film speed 250 mm./sec.; 30pv./in.; time signa! 250 cps. 


eral rule. While observing the tracing on the 
face of the tube, the record is seen to vary 
continuously. 

Of the various types of activity recorded 
from the lateral rectus of the human, a good 
place to study the motor unit seems to be 
during optokinetic nystagmus. Unlike vesti- 
bular nystagmus of the rabbit, optokinetic 
nystagmus recorded here is not exactly peri- 
odic but irregular (fig. 2a). (Note: Sixty 
cycle interference appears in some of the 
records—it is important to ignore it in the 
interpretation.) It is obvious that there are 
many action potentials being recorded in the 
segment shown: likewise we might assume 
that the areas of inactivity interspersed be- 
tween areas of motor unit firing are times of 
minimal motor unit firing or perhaps even 
inhibition. The element added to the quiet 


areas no doubt represents firing of motor 


units. 

The quantitative aspects of the problem 
come next. (Note: Needle electrodes are 
more suitable for study of the motor units, 


— 


Fig. 2B (Magee). Enlarged portion of Figure 2A 
to show details of spikes. 


but the wire electrodes possess certain ad- 
vantages in recording.) Assuming that the 
discrete spikes are motor units firing, it 
would appear that the motor unit of the 
extraocular muscles of the human is from 
about 15 pv. to several times this in ampli- 
tude and about one msec. in duration, Con- 
sidering the anatomy of these structures, this 
finding might not be inconsistent for sup- 
posedly the ratio of nerve fibers to muscle 
fibers is low in eye muscles (Tergast 1873," 
Bors 1925-1926"). Neverthless, the figures 
given are small indeed—much smaller than 
those given for other types of muscle tissue 
(Clark 1930") except perhaps smooth 
muscle, 


ELECTROMYOGRAM OF EXTRAOCULAR 
MUSCLES AT REST 


The electromyogram of the rabbit eye at 
rest has been done many times by me includ- 
ing simultaneous recording of the horizontal 
recti of one eye. The record is about the 
same every time except for small variations 
due to the factors mentioned above. There is 
usually firing of several motor units ; in addi- 
tion, the isoelectric line is wavy. During 
simultaneous recording of antagonists (fig. 
1) there appears to be a constant firing of 
motor units to a small extent. The two simul- 
taneous tracings appear different ; the differ- 
ence is probably due to a greater amount of 
motor unit firing in the medial rectus, Cer- 
tainly, there is no interval of quiet or inhibi- 
tion followed by motor unit firing in one 
muscle with corresponding firing and inhibi- 
tion in the other. Rather, there is some con- 
stant firing in each muscle when the eye is at 


rest. 
Of my records of human beings, ‘just the 
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lateral rectus alone is available at rest, The 
subject is gazing at infinity binocularly with- 
out fixating anything specifically. The record 
is fairly quiet with minimal motor unit firing 
in one segment and presumably none in an- 
other. Waviness, characteristic of the elec- 
tromyogram of the extraocular muscles, is 
present (exclusive of 60-cycle interference ). 
(Note: Using this particular method of re- 
cording. ) 

When considering the eye other than at 
rest, more than one type of muscle contrac- 
tion exists. There is the activity of the extra- 
ocular muscles when the eye is fixing an 
object ; after a fashion this might be called a 
type of isometric contraction. When the 
globe is moving from one position to an- 
other, one might say that the extraocular 
muscles are undergoing isotonic contraction 
(the contracting muscle at any rate). These 
are terms used in muscle physiology in gen- 
eral and how well they apply to the extraocu- 
lar muscles is an open question. 


DURING FIXATION 


I will consider the eye during fixation first 
and, later, while moving grossly. Figure 3 
shows the right eye fixating an object binoc- 
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ularly straight ahead (0 degrees) as far as it 
is possible to line up grossly. Figure 4 is the 
same as Figure 3 only the film speed is 1,000 
mm./sec. There is motor unit firing. In con- 
trast Figure 5 shows large spikes. The motor 
unit firing is greater in Figure 4 than in the 
record at rest (fig. 6). In Figure 3 the con- 
ditions are the same as for Figure 4 except 
that the film speed is one-fourth less. By 
comparing Figures 3 and 4 it can be seen that 
part of the waviness is probably due to vari- 
ations in the isoelectric line, and this in turn 
is ultimately due most likely to movements 
of the extraocular muscles themselves. This 
waviness seems characteristic of this method 
of recording. 

When the eye fixes, it might very well be 
that the muscles if not the eye itself under- 
go small movements, however small. The 
fact that motor units are firing and that there 
are variations in the isoelectric line con- 
stantly would point to this. In the rabbit, 
both these elements can be eliminated by ret- 
robulbar injection of procaine, indicating 
they are a local phenomenon (Magee, 
1954°). 

Next, I will present records of the eye 


' bi in varying amounts of abduction and 


Figs. 3-6 (Magee). (Fig. 3). Isometric contraction: fixing zero-degrees right lateral rectus; film speed 


250 mm./sec. ; 


signal 250 cps.; gain 30 pv./in. (Fig. 4). Isometric contraction: fixing zero-degrees right 
lateral rectus; film speed 1,000 mm./sec.; gain 30 pv./in.; 


signal 250 cps. (Fig. 5). Right lateral rectus 


of the human during convergence. The subject has just changed fixation from 2,850 mm. to 63 mm. 
marked by the black line superimposed on the time signal. Gain is 30 pv./in.; film speed 250 mm./sec. and 
the signal 250 cps. (Fig. 6A). Right lateral rectus of human while gazing at infinity. There are few spikes 
in this record. Time signal 250 cps.; gain 30 pv./in.; speed of film 250 mm_/sec. 
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Fig. 6B (Magee). Enlarged portion of Figure 6A. 


adduction—we might say the isometric type 
of contraction. Because the differences in the 
records in varying amounts of abduction and 
adduction are small they are difficult of 
demonstration especially with small seg- 
ments of the tracing. Neverthless, the more 
motor unit activity is present, the greater 
the amount of abduction. Likewise, the iso- 
electric line is more wavy. Compare Figures 
7, 8, 9, 10 and 3. 

In isometric adduction of the right eye, 
the recording from the lateral rectus does not 
show much in the varying amounts of adduc- 
tion. Figures 11, 12, 13, and 14 are not too 
dissimilar. Because of the irregularity of the 
isoelectric line, quantitative estimation is not 
easy. It would seem that motor unit firing is 
about the same in adduction of varying 
amounts. Irregularity of the isoelectric line 
is about the same in the different grades of 
adduction shown. 

In comparing isometric abduction with 
adduction, the following should be pointed 
out. First of all, the irregularity of the iso- 
electric line does not vary greatly in all 
phases of both. The difference i small, and, 
if anything, the irregularity of the isoelectric 
line is greatest during large amounts of ab- 
duction and least during large amounts of 
adduction. Compare Figures 7 and 11. Like- 
wise, motor unit firing is greatest during the 


higher degrees of abduction and at a lower 
more or less constant level during adduc- 
tion. It is difficult to assess the amount of 
motor unit firing during adduction; it ap- 
pears about the same in all amounts, 

Continuing on with the extraocular mus- 
cles other than at rest, in contrast to the eye 
when fixating or during isometric contrac- 
tion, there is the response of the muscle 
when the eye is moving grossly. We might 
call this an isotonic type of contraction. 


DURING HORIZONTAL VOLUNTARY. 
MOVEMENT OF THE GLOBE 


In isotonic adduction from 40 degrees ab- 
duction to 40 degrees adduction, the tracings 
are characterized by increase in motor unit 
firing and irregularity of the isoelectric line 
in the higher degrees of abduction (figs. 15, 
16, 17, 18, and 19). Motor unit firing is 
minimal and irregularity of the isoelectric 
line is about the same during isotonic adduc- 
tion once the globe passes the midline (figs. 
20, 21, 22, and 23). In addition, the isoelec- 
tric line shows marked gross variations re- 
lated probably to large movements of the 
muscle. These gross movements are most in 
about 20 degrees’ adduction. 

Isotonic abduction, the reverse of the 
above, is similar, showing the greatest motor 
unit firing and irregularity of the isoelectric 
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Figs. 7-14 (Magee). Figs. 7, 8, 9, and 10 show the response of the right lateral rectus during 40, 30, 
20, and 10 degrees isometric abduction. Film speed 250 mm./sec.; signal 250 cps.; gain 30 pv./in. Note 
how the motor unit firing in particular decreases as abduction decreases. The waviness of the isoelectric 
line decreases somewhat also. Figs. 11, 12, 13, and 14 show the response of the right lateral rectus during 
40, 30, 20, and 10 degrees isometric adduction, respectively. Film speed, gain, and signal! as in Figure 10. 
Motor unit firing is not great and is about the same in the four records. Likewise, waviness in the 
isoelectric line is about the same in the various degrees of adduction. 


Figs. 15-19 (Magee). These pictures show the response from the right lateral rectus during move- 
ment of the globe (isotonic adduction) from 40-degrees abduction to zero degrees in 10-degree stages, 
that is, 40, 30, 20, 10, and zero-degrees, respectively. Film speed, signal, and gain as in Figure 10. Motor 


unit firing decreases as abduction decreases; waviness is greater apparently in the greater amounts of 
abduction. 
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Figs. 20-23 (Magee). These show the response 
globe (isotonic adduction) from 10, 20, 30, and 40 
Figure 10. 


line in the greater degrees of abduction. 
From the position of 40 degrees’ adduction 
to the midline, or zero degree position, the 
recordings are about the same. As in the 
case of isotonic adduction, the gross move- 
ments of the isoelectric line also occur here 
at the position of about 10 degrees’ adduction. 


DURING ELEVATION AND DEPRESSION 
OF THE GLOBE 


Still another type of activity of the extra- 
ocular muscles, other than at rest, is the rec- 
ord of the right lateral rectus in eyes up and 
down (one meter up or down at a distance 
of 2.85 meters) during isometric contraction. 
In the eyes-down position, there is minimal 
motor unit firing and less irregularity of the 
isoelectric line than in fixing straight ahead. 
See Figure 24 and compare with Figure 3. 
It seems from Figure 24 that the lateral 
rectus plays a minimal part in maintaining 
depression of the globe. 

In the eyes-up position, during isometric 
contraction, the right lateral rectus record 
shows more irregularity of the isoelectric 
line than in the eyes-down position (fig, 25). 
The motor unit firing appears, if anything, 
more in eyes up than in eyes down, 

Isotonic contraction from eyes straight to 
eyes down and eyes up is shown in Figures 26 
and 27 respectively. The black mark on the 
bottom of the record indicates the time the 
subject began to look down or up from eyes 


from the right lateral rectus during movement of the 


ees, respectively. Film speed, gain, and signal as in 


straight. Considering the subject to have a 
latent period of a 10th of a second, the 
actual beginning of the activity from eyes 
straight is 100 msec. earlier than shown. It 
appears that motor unit firing in the right 
lateral rectus is greater in eyes up than down 
during isotonic contraction. Furthermore, 
there is more motor unit firing in the right 
lateral rectus during depression or elevation 
of the globe than when once it has been 
depressed as described. Waviness of the iso- 
electric line appears least during isotonic 
contraction in eyes up. 


DURING CONVERGENCE 


Convergence and divergence are still other 
types of extraocular muscle activity other 
than at rest. Using a light-to mark the film 
as described above to indicate the beginning 
of convergence and divergence the results 
are shown (the distance was from 2,850 to 
63 mm. and vice versa). Figures 5 and 28 
show the onset of convergence and after the 
eyes have stabilized somewhat in the con- 
vergent position respectively. It appears that 
the lateral rectus contracts somewhat early 
in convergence presumably against strong 
contraction of the medial rectus. Likewise, 
the position of convergence seems to be 
reached only after some sort of oscillating 
process as indicated by Figure 28. This so- 
called oscillating process can be seen grossly 
on convergence. I have only one record of 
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Figs. 24-27 Magee). (Fig. 24). Human subject fixing an object 1,000 mm. below the horizontal at 2,850 
mm. Gain, signal, film speed as in Figure 10. (Fig. 25). Human subject fixating 1,000 mm. above the 
horizontal at 2,350 mm. distance, Gain 30 pv./in.; signal 250 cps.; film speed at 250 mm./sec. (Figs. 26 
and 27). Human subject, right lateral rectus during fixation at distances as in Figure 25 (isotonic contrac- 
tion not isometric) from eyes straight to eyes down (fig. 26) and from eyes straight to eyes up (fig. 27). 


Gain, film speed, and signal as in Figure 25. 


convergence as described; one other that | 
have shows only marked variation of the iso- 
electric line. 


DURING DIVERGENCE 


There are four records of divergence done 
as described for convergence, only in re- 
versed fixation. In all four records, the onset 
is characterized only by marked variation of 
the isoelectric line with no outstanding motor 
unit activity (fig. 29). In three of the four 
records, there i§ marked segmental motor 
unit activity presumably when the divergent 
position is nearing stabilization (fig. 30). 


DURING OPTOKINETIC NYSTAGMUS 


Optokinetic nystagmus has been men- 
tioned before. A drum six inches in diameter 
and six inches high with alternating black 
and white stripes one-inch wide was used. 
Records were made rotating the drum 
(about 25 cm. in front of the subject at 
about 40 r.p.m.) either in a clockwise or 
counterclockwise fashion. This gives the 
quick and slow phase with the right eye 


respectively. 


Records of the slow phase are satisfactory 
(for reasons difficult to explain now 60-cycle 
interference is apparent) and are character- 
istic. There is marked firing of motor units 
with decreased irregularity of the isoelectric 
line. Such a segment is interspersed with 
shorter segments showing little or no motor 
unit activity and some irregularity of the iso- 
electric line (fig. 2). The length of the slow 
phase varies considerably as does the repre- 
sentation of the quick phase in counterclock- 
wise rotation of the drum while recording 
from the right lateral rectus in the human. 

The records during clockwise rotation of 
the drum cannot be verified so they will not 
be presented. 


DURING HEAD ROTATION 


The last type of activity to be described 
is tracings made from the right lateral rec- 
tus with the eyes fixing the zero-degrees 
position while rotating the head first right 
and then left. (Note: This method of study 
was recommended by R. N. Berke, M.D.) 
Figure 31 shows the record during rotation 
of the head to the right, and Figure 32 dur- 
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Figs. 28-30 (Magee). (Fig. 28). Human subject right lateral rectus; fixation from 2,850 to 63 mm., 
showing oscillating muscle response toward the end of convergence. Gain, film speed, and signal as in 
F gure 25. (Fig. 29). Human subject right lateral rectus fixating from 63 mm. to 2,850 mm. on marking 
with light. Gain, film speed, signal as in Figure 25. (Fig. 30). Toward termination of divergence, as 
stabilization is being reached. 


ing rotation of the head to the left. These Figures 33, 34, 35, 36, and 37 show the 
records are unsatisfactory for the most part recordings made from my left lateral rectus 
but one is shown to indicate that the tech- on an occasion previous to the experiment 
nique has possibilities. In fact, if clinical described in detail for the right lateral rectus. 
application is to be made, this would be It can be seen that there is more activity in 
worth further study. the greater amounts of abduction. 


Figs. 31 and 32 (Magee). Human lateral rectus response during rotation of the head to the right (fig. 
31) and to the left (fig. 32) while fixating zero degrees. There appears to be more motor unit firing during 
head rotation left than to the right. Gain 30 pv./in.; signal 250 cps., film speed 250 mm./sec. 


~@ 2 ° 
28 29 
ne 
4 
OWE 
MICH 
Jv 


37 SCALE 


Figs. 33-38 (Magee). (Figs. 33-37). Human left lateral rectus, Gain 100 pv./in., film speed 250 mm./sec. 
The records represent isometric abduction in the zero, 10, 20, 30, and 40 degrees positions, respectively. 
(Fig. 38). Human left lateral rectus, Gain, film speed as in Figures 33-37. See text. Read tracing from 


right to left. 


An experiment was done on the left lateral 
rectus whereby the eyes were fixed binocu- 
larly in the primary position, then the left 
eye was abducted quickly about 15 degrees 
and then quickly returned to the primary 
position. These were repeated quite a few 
times and the pattern picked up was fairly 
characteristic. Here the low power of the 
preamplifier was used. Figure 38 shows this 
pattern. With the eyes fixing zero degrees 
the record shows activity typical of this, then 
there is marked variation in the isoelectric 
line. Much of the activity is lost here be- 
cause of the low power of the preamplifier, 
but, then again, the record would not appear 
intact if high power of the preamplifier were 
used, After the marked variation in the iso- 
electric line (probably simultaneous with 
isotonic contraction of the left lateral rectus 
muscle) there is only mild waviness of the 
isoelectric line possibly related to fixation 
momentarily in abduction. Following this, 
there is what might well be inhibition possi- 
bly related to relaxation of the left lateral 
rectus during resumption of fixation in the 
zero-degree position. The initial type of 
activity first seen, then ensues. 


SUMMARY 

1. A method of recording action potentials 
from the human lateral rectus eye muscle in 
situ is presented. 

2. As in skeletal muscle the physiologic 
unit of contraction is the motor unit. The 
amount of contraction is regulated by the 
amount of motor unit firing at a given time; 
other factors probably operate but this study 
does not establish them. 

3. The limited evidence presented would 
indicate that the motor unit of human eye 
muscle tissue is about 15 uv. to several times 
this in amplitude and about a millisecond in 
duration. 

4. If motor unit firing is present in the la- 
teral rectus while the subject gazes at infinity 
(a kind of “at rest” state) it is at a minimum. 

5. The electromyogram of the lateral 
rectus during fixation straight ahead shows 
a definite amount of motor unit firing. 

6. When the lateral rectus is in the ab- 
ducted state, the amount of motor unit firing 
is roughly proportional to the amount of ab- 
duction. When in the adducted state, the 
amount of motor unit firing is roughly the 
same for nearly all amounts of adduction. 
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7. When the eye is in the depressed or ele- 
vated position, lateral rectus activity appears 
similar to that in eyes straight. During move- 
ment (isotonic) of the eye up or down in the 
zero-degree meridian the lateral rectus 
shows increased activity, probably a steadying 
action although other effects are possible. 

8. Convergence and divergence as de- 
picted in the electromyogram of the lateral 


rectus are oscillating movements of the globe 
with alternate contraction and relaxation of 
the muscle till the point of stabilization is 
reached. 

805 Atlas Building. 


Among other articles which have appeared since 
preparation of this paper is the one by Moldaver and 
Breinen: Arch. Ophth., 54:200-210 (Aug.) 1955. 
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OCULAR OBSERVATIONS ON THE DIABETIC PATIENT* 


Isapore Givner, M.D. 
New York 


In the summer of 1946 and again in 1952, 
a survey of the ocular status of 286 children 
at Camp Nyda (a camp run for diabetic chil- 
dren by the New York Diabetes Association) 
was undertaken to see what percentage of the 
children, with no symptoms referable to 
their eyes, showed any eye pathology. Statis- 
tical data can be confusing, when compared 
with the findings of other observers, if the 
conditions under which the examinations are 
made are not similar. For instance, in my 
private practice, over 50 percent of the cases 
seen in juvenile diabetics showed pathologic 
ocular conditions. Here we realize the cases 
were referred as much for visual complaints 


* Read before the New York Diabetes Association, 
May 19, 1955. 


as for routine periodic examinations. 

At Camp Nyda, on the other hand, all the 
children of the camp were examined regard- 
less of the fact that they had no symptoms 
referable to their eyes. Examination of the 
lens and the fundus can be inaccurate if not 
done through a well-dilated pupil, as the 
entire fundus studied systematically may 
show only one small pinpoint hemorrhage or 
microaneurysmal dilation. For this reason 
all the children were examined under one- 
percent paredrine hydrochloride and three- 
percent homatropine hydrobromide. A sur- 
vey of this type has the drawback that only 
one examination can be made and no follow- 
ups are recorded. Still, it is interesting to 
note the spot findings. Complete physical 


examinations including a urinalysis had been 
done, so that we could state that at the time 
of the eye examination six children showed 
pathologic fundus findings in the form of 
pinpoint hemorrhages or microaneurysmal 
dilations and two of these children showed 
albumin; two had cataractous changes and 
one albumin (table 1). 

Cohn,’ Lettine, Gitman, and Greenblatt, 
in a survey of 177 diabetic children at Camp 
Nyda, found that better than 50 percent 
showed an elevation of the serum beta lipo- 
proteins of the Sf 12-20 and 20-100 classes. 


TABLE 1 
OCULAR STATUS OF JUVENILE DIABETICS* 
Camp Waite and 
Nydat Beetham 
Under 10 years 186 130 
10-21 years 398 464 
Hemorrhages or Micro- 9 4 
aneurysmal Dilations 
Fundi 0.6% 
taracts 4(0 .69%) 
* Two ve at Camp Nyda (six repeats) made 
in 1946 and 1952 compared with the series by Waite 


and Beetham published in the New England Journal 
of Medicine, 212: 367, 429, 1935. 

t All numbers refer to number of eyes examined 
not number of children. 


A comparable normal group of children 
showed 10 percent elevations of these classes 
of molecules. 

Interest and speculation in the project was 
stimulated by the following statements in 
the literature. Duke-Elder® states that pa- 
tients under 40 years of age with diabetic 
retinopathy are exceptional. The youngest 
one, a 22-year-old patient, to whom he refers 
is the case of Adams.’ Moore,‘ in 1925, con- 
cluded that diabetic retinitis does not occur 
under the age of 35 years. Waite and Bee- 
tham,’ in 1935, studied 297 juvenile diabetics 
under the age of 20 years. They found no 
hemorrhages under the age of 10 years and 
in the 10 to 19-year-old group they consti- 
tuted 0.8 percent. 

In regard to lens changes, Waite and 
Beetham found flocculi cataract in four per- 
cent of their juvenile diabetics. In half of 
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the cases in which diabetic cataract occurred 
the diabetes was poorly controlled. 

Iannaccone and Kornerup* determined the 
plasma lipids in 100 diabetics and found the 
average values to be greater in the 41 with 
retinopathy than they were in the 59 without 
retinopathy. 

In the two cases that showed cataract in 
the present series the patients were both 15 
years of age, one a known diabetic of three 
years’ duration and the other of seven years. 
Both showed typical subcapsular opacities. 
Dolger’ has stated that 50 percent of his 
patients with retinal hemorrhage of diabetic 
origin have albuminuria. The significance of 
the eye findings is thus emphasized particu- 
larly when we note that the cause of albumin 
in the urine is changes in the kidney com- 
parable to those observed in the retina. 

In most cases we are ignorant as to why 
the vascular system is affected and therefore 
we do not know why we have retinal and 
vitreous hemorrhages. It is true we can alter 
capillary fragility by the administration of 
medicaments such as rutin and vitamin P, 
but we have all seen hemorrhages occur 
when the capillary fragility was normal. One 
should, however, bear in mind that hypogly- 
cemic reactions even though of minor symp- 
tomatology can and do produce ocular hem- 
orrhages as well as cerebral hemorrhages in 
diabetic patients with retinal vascular dis- 
eases. 

In some cases the so-called “brittle 
diabetes” cannot be controlled well enough to 
obviate these reactions altogether, but in 
other cases it cannot be too strongly empha- 
sized that, from the eye standpoint, a blood 
sugar of 140 mg. is less of a danger than a 
blood sugar of 60 mg., for with hypoglycemic 
reactions come, in many cases, retinal and 
vitreous hemorrhages. 

A typical case is that of H. B., aged 53 
years. The patient had had diabetes for nine 
years. For the past two years he has been on 
insulin (42 units N.P.H.) with occasional 
attacks suggestive of hypoglycemia. Vision of 
the right eye was 6/200 with a marked vitre- 
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ous hemorrhage, the vision in the left eye 
was 20/25 and a vitreous hemorrhage was 
also present here (his last blood sugar was 
200 mg.). He was put on a qualitative starch- 
free diet by a consultant in diabetes and after 
a few weeks had a blood sugar of 101 mg. 
with no insulin. Today, 10 months later, his 
vision is 20/25, O.D., 20/20, O.S., and no 
hemorrhages. He is on 1,200 calories, mostly 
protein and fat, and is holding his weight at 
200 Ib. 

In many similar cases the vitreous hemor- 
rhages are dependent upon the associated 
hypoglycemia. A further suggestion in this 
regard is that the substitution to Lente 
insulin can allow reactions, if they do occur, 
in most cases to come about in the late after- 
noon and thus be detected or obviated, 
whereas, they might be missed if they oc- 
curred in the middle of the night. 

The ophthalmologist is in a unique posi- 
tion to pick up early cases of diabetes. The 
fundus may be normal but, in an individual 
over the age of 21 years, if myopia increases 
or hyperopia decreases with no apparent 
cause, particularly in an individual with a 
family history of diabetes, a blood sugar is 
indicated. It is a good policy not to prescribe 
glasses under these circumstances until this 
test is done; you will be amply rewarded 
over the years for instituting this simple 
procedure. 

In regard to true diabetic cataracts, an 
interesting observation is the rapidity in 
which the lens becomes mature after the 
cataract has once started. This is in marked 
contrast to congenital or hereditary cata- 
racts. A young lady, 24 years of age, with 
diabetes, was led into the office with bilateral 
mature cataracts; from the history she had 
shown disturbed vision for only five months. 
Removal of the cataracts resulted in 20/20 
vision in each eye. She only knew of her 
diabetes three years before the eye complica- 
tion. Her last examination, March 7, 1955 
(she is now aged 31 years), showed normal 
fundi. 

Optic-nerve changes in diabetes are not 


common. Retrobulbar neuritis due to dia- 
betes, which does occur, is seen so infre- 
quently that many observers feel it is worthy 
of reporting. A little girl, C. B., aged 11 years, 
seen at Camp Nyda through the courtesy of 
Dr. Winifred Loughlin, gave a history of 
diabetes of eight years’ duration. Her chief 
complaint was difficulty doing close work. 
She had been seen four years previously at 
which time she had 20/20, O.U., and normal 
optic discs. She now presented bitemporal 
pallor and cecocentral scotoma for red, O.U. 
Vision could only be improved to 20/30-, 
O.U. Her general examination disclosed an 
involvement of her auditory nerve. Complete 
neurologic studies and X-ray films, including 
sella turcica, were normal. It is felt that the 
diabetes could explain the picture. She is on 
vitamin-B,, injections. 

On the day of surgery it is customary for 
the ophthalmic surgeon to give one-half the 
dosage of required insulin to prevent acido- 
sis and yet not have to worry about the 
development of hypoglycemia. Taking into 
consideration the reduction of calorie intake 
on this day, this has seemed to work out well. 

There was occasion to observe a patient 
that Dr. Mosenthal put on insulin 33 years 
ago. He gave a history of diabetes starting 
less than a year before. He is now 75 years 
of age. There were no visual disturbances 
until he was 73 years of age. Although he 
now has vitreous hemorrhages and a patho 
logic condition of the fundus, his case is 
encouraging in considering the efficacy of 
dietary control. 

The most optimistic ray in the clouded sky 
of therapy in regard to ocular pathology is in 
the observation of the reversibility of much 
retinal pathology. Frequently we see cases that 
stop progressing and the hemorrhages and 
exudates absorb and the patient has a reason- 
ably normal looking eye. A common denom- 
inator in these cases has not so far been 
found. Dubos* has written of the effect of 
tetraethyl ammonium chloride in protecting 
experimental animals against the vascular 
damage caused by Shiga toxin. He believes 


that, since the drug interferes with the pass- 
age of autonomic impulses through sympa- 
thetic ganglions, the toxin has its primary 
action in the central nervous system. Like- 
wise diphtheria toxin seems to interfere with 
the synthesis and function of the cytochrome 
system; alpha toxin of the Welch bacillus 
hydrolyzes the phospholipids of the cells 
that it lyzes. This seems to show that micro- 
bial toxins act as physiologic agents as well 
as antigenic controls. It is conceivable other 
chemicals eventually may be found which 
will alter or protect against the vascular 
damage brought on by diabetes. 

Another perplexing problem is why the 
individual with uncontrolled diabetes is un- 
able to stop the proliferation of tubercle 
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therapy. Bruger® has studied one diabetic 
patient with repeated infections for the pos- 
sibility of a gammaglobulinemia. Studying 
by paper electrophoresis he found no lack of 
gamma globulin. As a matter of fact whereas 
a normal gamma globulin is 15 percent of 
the plasma proteins this patient had 22 per- 
cent gamma globulin. 

Some have felt that trypsin hastens the 
absorption of hemorrhages; others that a 
combination of Methischol and Citrus Flavo- 
noid Compound has beneficial effect on path- 
ologic conditions of the retina. This has not 
been my experience. 

In conclusion we should keep continuously 
alert to do all we can to help the present 
status of the diabetic patient with eye com- 


bacilli or micrococci, whereas his resistance _ plications. 
returns to normal after adequate insulin 108 East 66th Street (21). 
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THE ANTERIOR LIMITING MEMBRANE AND THE 
RETINAL LIGHT REFLEXES 


Victor Goopsipe, M.D. 


Bronx, New York 


The anterior limiting membrane of the 
retina is insufficiently made use of as a re- 
flecting surface in the practice of ophthal- 
moscopy. My attention was directed to this 
subject when, during routine examination of 
a 44-year-old adequately treated luetic 


woman with negative physical findings and 
negative serology, I noted a metallic sheen 
occupying the macular area overlying and 
slightly obscuring the retinal vessels. This 
glistening metallic reflex appeared to lie at 
the anterior surface of the retina. In an 
attempt to elucidate this phenomenon further 


and to study the anterior limiting membrane 
in all its various appearances, both normal 
and abnormal, it was my interest to examine 
the retinal reflexes of all patients of what- 
ever age, both with and without pathologic 
changes. 

In going over the literature one is struck 
by the unanimity with which all authors are 
agreed on the theoretic importance of the 
subject and at the same time by the scanti- 
ness of illustrative clinical material. One of 
the reasons for this may lie in the fact that 
disturbances of the retinal reflexes, although 


288 
I 
3 
4 
5 
6 


RETINAL LIGHT REFLEXES 289 


routinely observed by the ophthalmologist, 
are roughly noted as part of a composite pic- 
ture and are often not consciously related to 
the reflecting surface from which they arise. 
An analogous situation occurs during slit- 
lamp microscopy when some of the types of 
illumination are used without separating and 
classifying the resulting appearances. 

In view of the intimate relationship which 
exists between the retinal reflexes and the 
character of the membrane from which they 
arise, it is considered worth while to review 
briefly the histology of the anterior limiting 
membrane. It is a “glass membrane of one to 
two mp. thickness, showing in surface view 
the impressions of basal cones of Mueller’s 
fibers as irregular polygonal fields.’””* 

Its exact relationship io vitreous and retina 
has been a matter of some dispute. It seems 
to be, however, a definite structure, of meas- 
urable thickness, and it can be selectively 
stained by several methods. In contradiction 
to other authors who believed that the foot 
plates of Mueller’s fibers join to form the 
anterior limiting membrane, Wolff,’ by a 
method of selective staining, concluded that 
the end-processes of the fibers are inserted 
into and ramify upon a structurally distinct 
membrane. It is significant for my purposes 
to note his findings that the membrane is 
irregular on its retinal aspect but perfectly 
smooth toward the vitreous. 

The basal cones of the Mueller’s fibers are 
of importance in any consideration of the 
reflexes, particularly with respect to retinal 
regional differences. The inner ends of 
Mueller’s fibers form conical or bulbous 
swellings in the nerve-fiber layer and become 
juxtaposed at the inner face of the retina.’ 
In the central area of the retina, the expan- 
sions are shredlike rather than conical or 
bulbous. In the slope of the fovea their posi- 
tion is slanting rather than perpendicular to 
the face of the retina and the slanting ends 
become almost parallel with the inner sur- 
face before inserting themselves into the 
anterior limiting membrane. 

Friedenwald,* using the Hotchkiss stain, 
found that the anterior limiting membrane, 


as well as the basement membrane surround- 
ing the endothelium of the retinal vascular 
tree, stained brilliantly as a result of their 
carbohydrate content. He stated that the 
stainability of the basement membraue 
diminished with the age of the individual. 

From the standpoint of the optical prin- 
ciples involved it must be remembered that 
the anterior limiting membrane presents a 
relatively smooth surface between two trans- 
parent media, the vitreous and the retina, the 
former having a lower index of refraction 
than the latter. Since the surface is not an 
ideally smooth one, not all the light is “regu- 
larly” reflected backward. Some of the light 
undergoes “diffuse” reflection on striking 
minute irregularities. In addition, minute 
irregularities in the surface cause formation 
of secondary images in the regularly re- 
flected beam and this is called “specular 
reflex of the reflection surface.”” 

The retinal reflexes occurring clinically as 
regularly reflected light, or as specular re- 
flex, can only exist when the incident light 
strikes the retina at an angle such that the 
reflected ray returns to the eye of the ob- 
server. For this to occur the angle of inci- 
dence and therefore the angle of reflection 
must necessarily be rather small. Only in the 
central areas of the retina does this situation 
exist and only here may we see the retinal 
reflexes. An incident ray striking the retina 
peripherally would upon regular reflection 
lose itself in the eye. 

The retinal reflexes have been described 
by Dimmer* at great length, and by Ballan- 
tyne’ and Danis* more recently. They deserve 
re-emphasis at this time since recognition of 
alterations of the normal reflex and its vari- 
ants often enables the observer to spot other- 
wise easily overlooked pathologic conditions. 
No recent references to this subject exist as 
far as I know except in a recent textbook of 
ophthalmoscopy,* and the description here of 
pointlike reflexes, to be alluded to later, does 
not coincide with my own findings. 

The retinal reflexes may be divided for 
convenience into macular and extramacular 
reflexes on the basis of location and quality. 


In both cases there is constant movement of 
the reflex as the direction of the ophthalmo- 
scope light changes with respect to the sub- 
ject’s eye, and with respect to minute altera- 
tions in the surface of the anterior limiting 
membrane. The observer can readily form 
an impression as to the texture and mirror- 
ing qualities of the membrane. 

The macular reflex is finely granular. 
With movements of the ophthalmoscope 
light, it approaches the fovea never quite 
reaching it, recedes from it just beyond the 
limit of the anterior and superior temporal 
retinal vessels, and goes from side to side 
encircling the fovea. The impression one gets 
is of a superlatively smooth anterior limiting 
membrane. 

The light reflex often bears striations pro- 
duced by the underlying arcing fibers of the 
nerve-fiber layer. There may also be seen, 
but much less frequently, vertically oriented 
closely parallel lines between the fovea and 
the disc. | am unable to give an explanation 
for the latter phenomenon. The foveal reflex 
is pointlike or bloblike and its altered char- 
acter or absence is recognized as an impor- 
tant clinical sign in pathologic conditions of 
the macula. It is a specular reflex of the re- 
flecting surface of the foveal concavity. 

The extramacular reflexes occur in an 
area of the fundus extending inferiorly, 
superiorly, and nasally from the disc for 
one to three disc diameters. The reflexes are 
accentuated along the hillocks produced by 
the retinal vessels as they issue from the 
disc, and are definitely anterior to the re- 
flexes produced by the vessel walls them- 
selves. The so-called Weiss’ reflex is a linear 
one paralleling the nasal border of the disc 
and arising from a ridge made by the nerve 
fibers as they dip to enter the nasal side of 
the nerve. Elsewhere in this extramacular or 
peripapillary area the reflex often gives the 
impression of a beaten gold plate. At any 
rate the texture of the membrane seems to 
be less fine than that in the macular area. 

Studding the extramacular reflex are in- 
numerable small points of light which repre- 
sent the foot-plates of the Mueller’s fibers 
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inserted into the internal limiting membrane. 
They are never seen in the macular area 
probably because of the obliquity of insertion, 
previously noted, of these fibers into the 
limiting membrane of this zone. Adalbert 
Fuchs® described them as Gunn’s dots and 
stated they are present in the macula when 
they exist. In my experience they are never 
found in the macula, but are almost invaria- 
bly present extramacularly. 

These pointlike reflexes when studied 
more carefully are noted to be irregularly 
polygonal, occasionally rectangular, or dot- 
like. These appearances are undoubtedly 
altered by the presence or absence of astig- 
matism. Each seems to represent a regular 
reflection from a surface rather than a 
specular reflex from the conical end of the 
Mueller’s fiber in the nerve-fiber layer. They 
appear to show no parallactic displacement. 
They are distant from each other about 0.05 
mm. Occasionally their distribution follows 
the direction of the fibers in the nerve-fiber 
layer. 

The brightness of the point reflexes is 
roughly in accord with the brightness of the 
extramacular reflex which they stipple, al- 
though occasionally one may be seen with- 
out the other. At times, in young people, the 
retinal reflex is so bright that it is only with 
difficulty that the pointlike reflexes are seen. 

The points of light are sometimes re- 
placed, particularly one or more disc diam- 
eters from the disc, and especially in the 
nasal direction, by points of darkness, or by 
points of darkness sharply outlined by a par- 
tial ring of light. These appearances suggest 
that the surfaces of the foot-plates of 
Mueller’s fibers not always at the same in- 
clination or at the same level as the anterior 
limiting membrane. 

Rarely another type of point reflex is seen 
which seems to be due to an entirely inci- 
dental irregularity of the retinal surface of 
no particular significance. 

In general, it should be said that a very 
large normal variation exists as to brilliance 
or indeed presence or absence of reflexes. 
However, the observer familiar with reflexes 
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will recognize the limits of the normal, keep- 
ing in mind the possible individual varia- 
tions, and the factors of age and refractive 
error, 

First as to age: 

It has already been suggested that a chemi- 
cal change probably occurs in the anterior 
limiting membrane with increasing age. That 
this is accompanied by a physical alteration 
in the mirroring quality of the membrane 
can be considered probable. Dimmer’s sug- 
gestion is a most interesting one, namely 
that the refractive index of the retina dimin- 
ishes, or that of the vitreous increases with 
age, thus producing diminution in the quan- 
tity of regularly reflected light. Whatever 
the explanation, at the age of 15 to 40 years, 
the reflexes have often to a great extent dis- 
appeared, but the individual variation is still 
a large one. 

In later years, past the age of 50 or 60 
years, fixed reflexes are noted in the para- 
macular areas. These vary in size from twice 
the diameter of a retinal vessel to a size 
encompassing a part or the whole of the 
macula. They seem to represent a local senes- 
cence in the anterior limiting membrane, and 
often occur in an otherwise perfectly normal 
eye. I have called them fixed reflexes because 
they constantly recur at the same area when 
studied with a moving ophthalmoscope and 
have been seen in the same location without 
change for three years or more. 

In addition to the factor of age, the refrac- 
tive status is well recognized as influencing 
the brightness of the reflexes. The hyperopic 
eye shows much brighter reflexes. than its 
myopic opposite number. No particular 
reason for this has been discussed in the lit- 
erature. It may well be that the tenseness of 
the anterior limiting membrane and thereby 
its physical characteristics as a reflecting sur- 
face are more favorable in the hyperope than 
in the myope. 

Other factors such as retinal or choroidal 
pigmentation have not seemed to influence 
the character or the brightness of the reflex 
except in supplying a more or less favor- 


able background for observation. The use of 


red-free light presents no special advantage 
in the study of the reflex. 

In the present state of our knowledge it is 
possible to remark only that the reflex is 
normal or abnormal. A more definitive diag- 
nosis has to be based on other clinical 
grounds. However, the obviously pathologic 
reflex calls attention to an alteration in the 
chemical or physical state of the anterior 
limiting membrane produced by inflamma- 
tion, edema, neoplasm, tenseness, or hemor- 
rhage. 

Bernard Samuels and Adalbert Fuchs” 
state that “In pathologic conditions a row of 
cells similar to a layer of endothelium may 
be found on the surface of the limitans 
interna. The origin of these is not known, It 
is similar to the layer on the surface of the 
iris in chronic inflammation.” 

Duke-Elder™* describes new formation in 
the form of a membrane overlying the retina 
occurring after mild chronic inflammation, 

Bertha Klien” in a case of infantile amau- 
rotic idiocy reported groups of round cells 
applied to the inner retinal surface and sus- 
pended in the posterior vitreous. She con- 
sidered this a low-grade inflammatory reac- 
tion caused by “prolonged contact with toxic 
products of tissue degeneration.” 

Samuels and Fuchs” further described 
detachments of the limitans interna produced 
by hemorrhage or edema. They recognized 
the intimate connection existing between the 
foot-plates of Mueller’s fibers and the an- 
terior limiting membrane, but postulated a 
difference in the firmness of this attachment 
from individual to individual. On the other 
hand, in view of the absence of the point 
reflexes in the macular area and in view of 
the histologic regional differences as de- 
scribed earlier in the paper, it may be that 
the attachment is much less firm in the 
macula than elsewhere. 

A frequent ophthalmoscopic finding is 
dark striations running radially from a 
pathologic focus. These striations are ap- 
parently the result of wrinkles or folds in 
the anterior limiting membrane produced by 
lines of tension. 


It is obvious, then, that a wide range of 
ocular conditions—hemorrhage, neoplasm, 
edema, inflammation—may produce changes 
in the mirroring quality of the membrane, 
in its position with respect to the rest of the 
retinal surface, in the translucency of the 
adjacent vitreous and retina, and in the 
tenseness of the membrane, thereby produc- 
ing changes in the retinal reflexes. 

Of course, many questions remain unan- 
swered, Does the index of refraction of the 
vitreous and of the retina change with age 
and, if so, how do these changes affect the 
retinal reflexes? What are the chemical and 
physical causes of the fixed paramacular re- 
flexes of the senescent eye? Are there vitre- 
ous adhesions at the sites of these reflexes? 
What relationships can be developed between 
abnormal retinal reflexes in general and the 
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histologic structure of the anterior limiting 
membrane ? 
SUMMARY 

1. The histology of the anterior limiting 
membrane was reviewed. 

2. Macular and extramacular light re- 
flexes were described, special emphasis be- 
ing placed upon the regional differences and 
upon the factors of age and refractive error. 

3. Attention was called to the pathologic 
conditions responsible for alterations in the 
retinal reflexes. 

4. The point was made that knowledge of 
the retinal reflexes and their normal varia- 
tions allows the observer to spot otherwise 
readily overlooked pathologic processes, old 
and new. 


1777 Grand Concourse (53). 
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MYOPIA CAUSED BY PREMATURITY* 


Henry L. Birce, M.D. 
Hartford, Connecticut 


Passing reference to myopia, occurring 
after prematurity, has been made in the 
literature. Few direct references to this type 
of myopia are available. Most of the com- 
ments have occurred in literature concerning 


* Presented at the 91st annual meeting of the 
American Ophthalmological Society, White Sulphur 
Springs, West Virginia, June, 1955. This paper will 
appear in the Transactions of the American Oph- 
thalmological Society, 1955. It is printed here with 
the permission of the American Ophthalmological 
Society and the Columbia University Press. 


the syndrome of retrolental fibroplasia. 

Obviously, the vision, following retrolental 
fibroplasia of grades | or 2, should be better 
than after more serious grades, The cases I 
am reporting are all children with relatively 
good vision. 

Based on the classification of cicatrical 
retrolental fibroplasia,* established by the 
joint committee of the National Society for 
the Prevention of Blindness, useful vision 
may follow stages 1, 2, and 3. 
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TABLE 1 
BIRTH WEIGHT AND MYOPIA 

Case Birth Weight Year Myopia Year Latest Vision 
i 4 Ib. 3 oz. 1946 R —7.00 —2.00x90 1953 R 20/20 
L —6.00 L. 20/80 
2 Born elsewhere 1940 R —16.00 1954 R 20/20 
L —14.00 L 20/50 
3 4 Ib. 6 oz. 1948 R —9.00 —50X180 1954 R 20/20 
L —8.00 —50x180 L 20/20 
4 5 Ib. 0 oz. 1948 R —50 —1.00X105 1954 R 20/60 
L —9.00 —1.00X105 L 20/200 
5 Born elsewhere 1948 R —4.00 —3.50xK30 1954 R 20/30 
L —4.50 —2.50180 (Telescopics) L 20/40 
6 5 Ib. 1 oz. 1937 R —13.00 —1.50X165 R*¥ 20/30 
L —13.00 —1.00x15 L 420/25 
7 4 Ib. 1 oz. 1939 R —5.25 —2.00xS5 1954 R 20/20 
L —1.25 —1.00xK1600 L 20/20 

These children all had birth weight of four to five pounds, and, comparing these cases to Reese's 99 of the 


same birth weight, he noted eight in stage 1 a 


The cases which I am reporting are, there- 
fore, in this group of healed retrolental fibro- 
plasia. 

My cases are all those in which prema- 
turity was a large factor during the early 
weeks following the birth of the child, I did 
not see these cases during oxygen treatment, 
although I have attempted to verify the 
amount of oxygen received in each case. 

In view of the certainty of premature 
birth, and the fact that each of these cases 
shows a specific syndrome, I am suggesting 
that they may represent a type of myopia 
which was caused by retrolental fibroplasia, 
and I shall outline the details of this type 
of myopia, as I have seen it in my patients, 
some of whom I have followed for 14 years 
(table 1). 

Reese’ states that the refractive error in 
these cases is usually four to eight diopters. 
He tabulated the vision in 15 cases and 
associated it with a definite stage of cicatrical 
retrolental disease. Ten of his cases were 
classed as stage 3 and a temporal retinal 
lesion was most frequently seen. The vision 
in his cases varied between 10/20 and 20/20. 

King,* in discussing his series of 238 cases, 


pari 
nd 2 and 20 in stage 3 and 59 in stage 5 of the cicatricial retro- 
lental disease. It may, therefore, be assumed that these cases of mine represent a 
eyes from 100 premature infants, weighing between four and five pounds, birth years 


imately the usable 
37 to 1953. 


had 17 in which vision was better than 
20/200. 

Reese states that 62 percent of his large 
series showed grade 5 cicatricial changes; 
however, he also believes that a small num- 
ber of eyes in his series were entirely normal 
after active retrolental fibroplasia, even with 
inspection under general anesthesia. 

When speaking of myopia, which occurs 
after retrolental fibroplasia, certain factors 
are seen to occur regularly. This type of 
myopia is quite different from the well- 
known developmental type of myopia which 
occurs around the age of puberty and is re- 
ferred to as “axial myopia.” it is also dif- 
ferent from the severe type of progressive 
myopia called “malignant myopia,” but the 
myopia of prematurity is extensive enough 
to resemble malignant myopia more than the 
benign forms of myopia. 

In my experience, myopia in children who 
were born prematurely frequently is seen 
as a severe grade of myopia, perhaps 10 or 
11 diopters, when first discovered at an early 
age. Lesser grades of early myopia may 
improve to nearly normal before diagnosis 


‘is made. The condition is not rapidly pro- 
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gressive and, if discovered at the age of one 
or two years, often does not progress for 
the next decade. 

This form of myopia may be associated 
with either optic atrophy or even mental re- 
tardation as the result of birth injury or oxy- 
gen damage to the brain. Paralytic changes 
in some of the extraocular muscles often 
lead to strabismus. Operation on the muscles 
is frequently required because no other treat- 
ment will improve the cosmetic appearance. 

The best corrected visual acuity is often 
less than 20/20. 


CASE HISTORIES 
Case 1 


Betty A. came to the ophthalmologist at 
the age of one year. She was prematurely 
born, weighing four and one-half pounds. 
Her eyes had turned in since the age of six 
months. She had nystagmus. Retinoscopy 
showed: (cycloplegic) R.E., —7.0D. sph. 
—2.0D. cyl. ax. 90° ; L.E., —6.0D. sph. 

Glasses were prescribed and the child was 
followed from 1947 to 1954. Her myopia 
at that time measured: R.E., —9.0D. 
sph. — —1.0D. cyl. ax. 180°; L.E., —9.0D. 
sph. — —1.0D. cyl. ax. 180°. Her convergent 
strabismus was cured spontaneously without 
surgery. Her nystagmus decreased progres- 
sively, 

Her best vision was: R.E., 20/20; L.E., 
20/80. The child was able to do first-grade 
work satisfactorily. 

Examination of the retina showed that 
there were very tortuous vessels, and a few 
vitreous opacities without any choroidal re- 
traction. There were large areas of choroidal 
atrophy. 

It is to be noted that in seven years there 
was very little progress in the myopia. It is 
postulated that this myopia is the result of 
a reversible form of retrolental fibroplasia. 


Case 2 


Eugene O. came to the ophthalmologist 
at the age of six years. He was a prematurely 
born baby with a convergent strabismus. His 
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first retinoscopy showed: R.E., —15.0D. 
sph. ; L.E., —15.0D. sph. 

Between 1946 and 1954, his myopia did 
not change appreciably. In 1950, retinoscopy 
revealed : R.E., — 16.0D. sph. ; L.E., —14.0D. 
sph. 

This patient was very slow to develop 
mentally and his eyes required surgery in 
order to be straightened. His vision was 
slow to develop and it was only in 1954 that 
I was able to get 20/30 in the right eye and 
20/50 in the left. This child also had nystag- 
mus and did not do well in school. At the 
age of 12 years, he was in third grade. 

His retina showed opacities in the vitreous 
together with retraction of the choroid. He 
also showed degenerative areas in the peri- 
phery. 

In view of the prematurity and the myopia, 
which did not progress appreciably over a 
period of eight years, this case is believed to 
belong to a particular type of myopia which 
is the result of a reversible form of retro- 
lental fibroplasia. 


Case 3 


Thomas W. was prematurely born at seven 
months and weighed four pounds. He came 
to the ophthalmologist at the age of two 
years. Retinoscopy revealed: R.E., —9.0D. 
sph. — —O.5D. cyl. ax. 180°; L.E., —8.0D. 
sph. —~ —0O.5D. cyl. ax. 180°. In four years, 
there was no change in the retinoscopy. 

This patient had straight eyes and, in 
1954, 20/20 vision in each eye. His retina 
showed highly myopic signs with pigment 
granules spread thinly over the posterior 
pole. The periphery showed less scarring 
than the other cases. 

In view of the prematurity and high 
myopia, without progress over four years, 
this case is believed to represent part of the 
syndrome of reversible retrolental fibro- 


plasia. 
Case 4 


Peter P. was born prematurely at the 
eighth month and weighed five pounds. He 
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consulted the ophthalmologist at the age of 
five years. Retinoscopy revealed: R.E., 
—0.50D. sph. ~ —1.0D. cyl. ax. 90°; L.E., 
—9.0D. sph. — —1.0D. cyl. ax. 105°. This 
child is believed to represent a later and less 
malignant form of the syndrome of rever- 
sible retrolental fibroplasia because he was 
born nearly at term and only one eye was 
affected. His parents’ eyes were entirely nor- 
mal. 

His vision was correctible, at the age of 
five years, to 20/60 in the right eye and less 
than that in the left eye. 


Case 5 


Lee F. was referred to me at the age of 
six years, having been born prematurely 
and having spent several months in the hos- 
pital because of this. Vision, without glasses, 
was 10/60 each eye. Retinoscopy showed 
(cycloplegic) : R.E., —4.0D. sph. ~ —3.5D. 
cyl. ax. 30°; L.E., —4.0D. sph. ~ —2.5D. 
cyl. ax. 180°. Vision was approximately 
20/60. 

Telescopic spectacles, 2.2 magnification 
over the retinoscopy equalled: L.E., 20/30. 
R.E., 20/40. 

Examination of the fundus revealed a thin 
retina with many evidences of high myopia, 
including several small vitreous opacities. My 
diagnosis was myopia associated with pre- 
maturity. Glasses were prescribed. 


Case 6 


George C. was examined at the age of 17 
years. There was no history of myopia in 
his family. His mother reported that he 
weighed five pounds, one ounce at premature 
birth; this weight is bordering on normal, 
even though he was delivered at eight 
months. He has had glasses since the age of 
six years, and his myopia has not progressed 
during the time I have followed him. 

Ophthalmoscopically, his media are clear 
and the macula normal. There is pigment 
scattered through the retina, but no evidence 
of choroidal or other degeneration. Reti- 
noscopy reveals: R.E., —13.0D. sph. — 
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— 15D. cyl. ax. 165°; L.E., —13.0D. sph. > 
— cyl. ax. 15°. 


Case 7 


Robert K. was first examined at the age 
of two years. He had been born prematurely 
at seven months, weighing four pounds, one 
ounce, and he was kept in an incubator for 
six weeks. He had, when first seen, a con- 
vergent strabismus, which was operated upon 
in 1942, at the age of three years. 

His first retinoscopy, in 1942, was: R.E., 
~4.0D. sph.; L.E., —0.5D. sph. His last 
retinoscopy, on October 11, 1954, at 
the age of 15 years, was: R.E., —5.25D. 
sph. — —2.0D. cyl. ax, 5°; L.E., —1.25D. 
sph. — —1.0D. cyl. ax. 160°. Vision with 
glasses was 20/20, each eye, and the eyes 
were straight. 

Examination of the fundus has never 
shown any vitreous opacities or any retinal 
lesions. 

This patient is included to show, over a 
14-year period, the relative lack of progress 
in these cases. 


ETIOLOGY 


In this type of myopia, the history of pre- 
mature birth, often requiring prolonged hos- 
pitalization of the baby, is always obtained. 

Based on the work of Szewezyk™ and 
Ryan™ (1952) who first focused attention 
on the role of oxygen in the premature, and 
upon the exhaustive reviews of Zacharias," 
Maumenece*” and Wagener,” this type of 
myopia is believed to be one form of regres- 
sion from the vascular changes induced in 
premature eyes by the administration of 
oxygen or its sudden withdrawal. . 

In the classification of cicatrical retrolental 
fibroplasia, these cases would fall under the 
mildest groups, namely, groups I to III. 
They are the cases in which a retinal vas- 
cular abnormality occurred early in life but 
regressed sufficiently to avoid the formation 
of vitreous bands or detached retina. 

Sometimes vitreous hemorrhages have 
occurred, as may be seen from residual 
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vitreous opacities and the areas of peripheral 
atrophy which are the scars resulting from 
the initial lesion. It is postulated that the 
vascular crisis, caused by oxygen and its 
sudden withdrawal in the premature eye, 
affects the vasculature of the choroid in such 
a way as to allow the development of severe 
myopia. 

Very little is known about the effect of 
oxygen on the choroid of prematures, Man- 
schot’® assumes that the choroid has a higher 
oxygen tension than the vitreous because of 
its vascularity, and cites the work of Michael- 
son** and Campbell,” who demonstrated 
that capillaries grow in the direction of the 
lowest oxygen tension. 

While the relatively higher oxygen tension 
of the choroid may keep it free of the most 
damaging changes in retrolental fibroplasia, 
it is presumable that some vascular effect of 
oxygen administration is present in the 
choroid. 

Ashton®™ showed that high concentrations 
of oxygen obliterate the retinal vessels of the 
premature kitten. Whether the myopia of 
prematurity comes about because of the ob- 
literation of choroidal capillaries in the 
period of oxygen administration or because 
of the suspension of growth of the vascular 
tree in the choroid, while the rest of the eye 
grows, must be determined later. By what- 
ever cause, these children seem to be more 
severely affected in their early years and, in- 
stead of progressing to more serious stages, 
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seem to improve with normal growth, in con- 
trast to the behavior of progressive myopia. 

Manschot emphasizes a point which has 
also been noted by Dr. R. Tenant in our labo- 
ratory, namely, that these premature children 
frequently suffer from interstitial pneu- 
monia, which increases the hypoxia and ad- 
versely affects the eye. 


DIFFERENTIAL DIAGNOSIS 


In my practice, I see two well-known types 
of myopia. The most common is axial myopia 
or developmental myopia, the other type is 
malignant myopia (table 2). 

Other varieties include the late myopia 
due to lens swelling, sometimes referred to 
as the development of “second-sight,” by lay 
persons, who become able to read again with- 
out glasses. 

Axial myopia develops in hyperopic eyes 
that lose their hyperopia during growth. The 
onset of myopia follows loss of the usual 
hyperopia and begins in the teen-age period, 
increases slightly year by year, the increase 
being more in the years of greatest growth. 
This type of myopia gradually stops increas- 
ing when full growth is attained, and when 
extensive near work, usually study, is no 
longer required. The average extent of this 
myopia is between two and four diopters. 
It is usually not associated with any ocular 
pathology, such as detached retina, and per- 
sons having it generally go through life with 
no ocular problems’ that may be attributed to 


TABLE 2 
Myopia 
Axial Malignant Premature 
Onset age 10-15 years Early 3-6 0-1 
Progress 0.5 diopters, a year or less, Often 2-3 diopters a year, None, after birth 
for 10 years lifetime 
Visual acuity Normal Reduced, increasingly Improves to normal 
with glasses 
Complications None Detachments Strabismus 
Choroiditis Nystagmus 
Cataracts Microphthalmis 
Dioptric extent —1.00to —5.00 diopters -6.00to —40.00 diopters -6.00 to —12.00 diopters 
Guarded Good 


_ 
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TABLE 3 
Résumé OF PREMATURE HISTORY 


Case Birth Weight Duration, Oxygen Year Type Delivery 
1 4 lb. 3 oz 16 days 1946 Spontaneous, 8 months 
2 Born 1940 
4 . 0 oz. 4 days Spontaneous, 8 months yes Ge Seve 
examined, LE 
5 Born elsewhere several months in hospital 1948 
6 Sib. 1 oz. ? 1937 8 months 
7 4 Ib. 1 oz. 6 wk. 1939 7 months 
My diagnosis is based on the history of prematurity and the Sadlens we myopia ; ond this hist of pre- 
maturity was either proven by the ital record or believed true because of the reliability of the informant. 


In 1946 and 1948, the suspicion 
natural to have inadequate records of oxygen usage. 


Only one of the cases was examined at birth by an ophthalmologist (Dr. A. C. U nsworth), and he noted a 


pupillary membrane across the eye which later showed the most severe changes of 


membrane had disa 


periphery and peri | elevation.” 


the presence of myopia. 

Malignant myopia, so called because it 
often continues to progress for the life of 
the patient, and may reach —20,0D, or 
—30.0D. in extent, is accompanied by retinal 
degeneration and choroidal atrophy so that 
visual acuity is often severely reduced, 

Malignant myopia is believed to be an 
hereditary condition ; it may also be adversely 
affected by malnutrition, hypocalcemia, and 
avitaminosis.?~“* 

Myopia of prematures is always found in 
children who were born prematurely and is 
usually discovered at the age of one or two 
years. There is no hereditary factor. Often, 
both parents have normal or hyperopic eyes. 

The myopia of prematures is usually ad- 
vanced when first discovered, sometimes to 
—8.0D. or —12.0D. (table 3). 

This type of myopia usually does not 
progress but frequently improves, both in 
extent and in visual acuity, as the child de- 
velops. 

It is associated with different types of 
complications, such as strabismus, nystag- 
mus, and optic atrophy, rather than retinal 
atrophy or choroidal degeneration. 


PROGNOSIS 


The myopia of prematures seems, on the 
basis of these few cases and on the basis of 


its cause, to have a good prognosis. 


myopia, although the 


red by the age of five years. Seven days after birth, he noted “retinal pallor in the 


Once the premature vascular reaction to 
hypoxia has been overcome, the eye, although 
severely affected, proceeds to strengthen 
and carry on to the point where it eventually 
functions as well as eyes which were not 
severely damaged in early life. 

The recovery process takes five years at 
least, in the course of which muscle surgery 
is often required, but the final result is ade- 
quate for normal living. Often, after re- 
covery, these eyes show no evidence of their 
severe period of shock. The diagnosis must 
be made in early life. While there is no rea- 
son to suppose these eyes are not likely to 
changé, into other types of myopia, I have 
no evidence that any of my cases changed 
from one type of myopia to another. 

Given reasonably good inheritance, these 
babies overcome the deficiency that occurred 
during their premature age. 


MANAGEMENT 


| have been satisfied to treat these babies 
with glasses early in life and to add any sup- 
portive measures available. When I find 10 
diopters of myopia in a child one or two 
years of age, I usually prescribed only half 
the total correction for three to six months; 
later on, increase to the full correction re- 
quired. 

As the visual acuity improves, I have noted 


ypea 


in some cases, a reduction in the correction 
required. Some of these cases require sight- 
saving classes in early grades, but usually 
improve enough to carry on with normal 
school print by the fourth grade. 

Those cases not improving have additional 
complicating factors, such as brain injury 
from birth trauma, or congenital cerebral 
deficiency, or nystagmus. Of these cases, a 


few are benefited by telescopic spectacles. 
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CONCLUSION 


A new form myopia has been described. 
Associated with prematurity, it is unusual in 
that it does not progress after its initial oc- 
currence. This type of myopia does not fall 
in the category of other and more common 
types of myopia, described by previous au- 
thors (Tschernig, Prangen, Burton, Stans- 
bury, and others). 

664 Farmington Avenue (5). 
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EFFECT OF TRAUMA ON THE PRODUCTION OF 
EXPERIMENTAL UVEITIS* 


A REPORT OF PRELIMINARY STUDIES 


Frank W. Taytor, M.D., anp Tep Sure, Pa.D. 
Columbus, Ohio 


INTRODUCTION 


Experimental uveitis may be induced in 
animals with a variety of antigens.**? One 
method is by a single injection of such agents 
as certain of the gram-negative bacilli.* How- 
ever, this type of ocular response, in all 
probability, is a direct toxic effect of these 
antigens on uveal tissue. Two other pro- 
cedures which will produce uveitis and are 
considered to be true hypersensitivities are: 

1. General sensitization of the animal and 
subsequent administration of the shock dose 
intraocularly. 

2. Sensitization of the animal intraocu- 
larly and subsequent administration of the 
homologous antigen extraocularly (usually 
intravenously). Both methods require the 
direct injection of the nonliving antigen into 
the globe. The present work, therefore, was 
instigated to determine whether specific ocu- 
lar reactions could be elicited by nonper- 
forating trauma to the eyes of sensitized 
rabbits and nonsensitized rabbits. With such 
a procedure the direct intraocular injections 
of the antigens could be avoided. 


MetTHops AND MATERIALS 


Normal albino rabbits of varying weights 
and both sexes were used throughout this 
study. 

These animals were generally sensitized 
to 1:10 commercial bovine albumin' (0.5 ml. 


*From the Department of Ophthalmology, The 
Ohio State University School of Medicine. This 
investigation was supported by a research grant, 
B-595, from the National Institute of Neurological 
Diseases and Blindness of the National Institutes 
of Health, Public Health Service. 

We gratefully acknowledge the assistance of 
Melvin S. Rheins, Ph.D., Department of Bacteri- 
ology, Ohio State University, in performing the 
antibody studies. 

* Bovine albumin (30-percent solution) was ob- 
tained from The Armour Laboratories. Each milli- 
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intravenous and 0.5 ml. intramuscular injec- 
tions every three days for a period of 15 
days). After the course of sensitization, the 
right eyes of a group of rabbits were trau- 
matized by the method described below. The 
nonperforating injury was incurred approxi- 
mately one to two mm, from the limbus at 
the 12-o0’clock meridian. Seven to 10 days 
later (a period of time which was found to 
be sufficient for the effects of the trauma to 
subside) the animals were given 3.0 ml. of 
the homologous antigen into the marginal 
ear veins (table 1). 

Controls consisted of animals which were 
not sensitized but traumatized and shocked ; 
those which were sensitized and shocked but 
not traumatized; and those which were 
shocked but not traumatized nor sensitized. 

The trauma was performed as follows: 
The animals were anesthetized locally with 
four-percent cocaine, The instrument for 
trauma was essentially a modified “sling 
shot’’ composed of a blunt-end rod which was 
attached to a stage, the driving force was 
obtained by a No. 64 Plymouth rubber band. 
A new band was used for each rabbit. In 
order to obtain some uniformity for each 
trauma, a scale was drawn on the stage so 
that the rod might be withdrawn (prior to 
release ) to the same point each time. 

The agar diffusion method for determin- 
ing the presence of antibodies in the aqueous 
humor was carried out as follows: 

Paracenteses were performed on five sen- 
sitized animals seven days after the trauma, 
These animals did not receive the shock dose 
of albumin. The aqueous humor was concen- 
trated by placing three drops on a small filter 
paper disc (12.7 mm. in diameter) and 
desiccating under a high vacuum pump. This 


liter contained 0.3 gm. of albumin prepared from 
hovine plasma. 
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TABLE 1 
OCULAR RESPONSES OF ANIMALS SENSITIZED, TRAUMATIZED, AND SHOCKED WITH BEEF ALBUMIN 
. Antigen Ocular Reactions after Shock 
No. tivity to 2-4 hours 24 hours 48 hours 
Albumin nous) O.D. Os. 0. D. OS. 0. D. 0.8. O.D. OS. 

207 x x x 0 0 +++ “yee 0 0 0 
202¢ x x x ++ 0 ++++ © ++++ © +++ 0 
201 x x x 0 0 ++ + +> 0 0 0 
224° x x x 0 0 ++ + + 0 + 0 
219° x x x 0 0 + 0 ++ 0 0 0 
208 (Control) 0 x x 0 0 0 0 0 0 0 0 
205 (Control) 0 x x 0 0 0 0 0 0 0 0 
203 (Control) 0 x x 0 0 0 0 0 0 0 0 
227 (Control) 0 x x 0 0 0 0 0 0 0 0 
204 (Control) 0 0 x 0 0 0 0 0 0 0 0 
211 (Control) x 0 x 0 0 0 0 0 0 0 0 

X: Treated 

0: Not treated 

* Indicates intraocular hemorrhage following trauma 


procedure was then repeated. Three drops 
of antigen (1:10 ml. of bovine albumin) 
were similarly placed on a disc. The discs 
were separated by a distance of 0.7 of a centi- 
meter in a petri dish containing 0.8-percent 
agar prepared in buffered physiologic saline 
(pH 7.4). The covered plates were incubated 
at 4°C, The readings were made at frequent 
intervals for two weeks. A positive test as 
indicated by a line of precipitate between the 
antibody and antigen discs was observed 
after two days in incubation (table 2). 


FINDINGS 


As may be noted in Table 1, the five sensi- 
tized animals which were subsequently trau- 
matized and shocked developed ocular in- 
flammation in those eyes which had been 
subjected to nonperforating injury. The re- 
action may be considered an immediate or 


anaphylactic type since the ocular response 
appeared macroscopically within two hours 
after the shock dose was administered in- 
travenously. The fellow eyes (nontrauma- 
tized) demonstrated minimal if any ocular 
inflammation. 

The reactions were characterized by con- 
junctival hyperemia, circumcorneal injection, 
and iritis. The control animals did not 
demonstrate ocular inflammation, indicating 
that both general sensitization and trauma 
were necessary factors in the production of 
this type of uveitis. 

The five sensitized rabbits (table 2) from 
which aqueous was withdrawn seven days 
after the trauma demonstrated antibodies in 
the right eyes (traumatized) and absence of 
these immune bodies in the left ( untrauma- 
tized). Unfortunately the greater portion of 
the two samples of aqueous which were re- 


TABLE 2 


De TERMINATION OF ANTIBODI 


General Antigen for 
Sensitivity 7 7 Days After Trauma 
to Albumin (intravenous) OD Os 
270 xX x 0 SI 0 
214° xX xX 0 + 0 
103 xX xX 0 SI 0 
120° x xX 0 + 0 
123 x xX 0 + 0 


SI: Sample inadequate for concentration. 
X: Treated 
0: Not treated 
* Indicates intraocular hemorrhage following trauma 
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moved frum the experimental eyes was lost 
due to a laboratory accident. Consequently, 
the quantity of aqueous was inadequate for 
concentration of the gamma globulin, The 
aqueous from the traumatized eyes differed 
qualitatively from those obtained from the 
fellow eyes as evidenced by increase in 
fibrinous material in the former. Under 
these conditions, this finding would indicate 
that plasmoid aqueous may remain in the 
anterior chamber at least seven days after 
trauma has been inflicted. 


DIscuUSSION 


Traumatic uveitis in humans is a distinct 
clinical entity yet the mechanism of such an 
inflammatory reaction following a nonper- 
forating injury is not clearly understood. 

Rones and Wilder* state that “unques- 
tionably the injury and destruction of tissues 
can liberate toxic substances which induce 
an inflammatory response. In the same way, 
intraocular hemorrhage can act as an exciting 
agent. There are two less likely factors which 
nevertheless have their proponents; namely, 
reflex nerve irritation and allergic sensitivity 
to dispersed uveal pigment or lens proteins.” 

The work presented here, although of a 
preliminary nature, would indicate that pos- 
sibly hypersensitiveness to foreign proteins 
might also play a role in traumatic uveitis. 
Of the animals tested, no iritis could be pro- 
duced by trauma followed by shock unless 
they had been sensitized prior to injury. Con- 
trols ruled out the possibility of ocular re- 
sponses occurring in animals which were 
generally sensitized and were subsequently 
shocked by the intravenous route. However, 
previous experiments have shown that, if the 
eye is sensiitzed or shocked directly, such 


iritides could very possibly occur. 

It is tempting to speculate as to the 
mechanism involved in these experimental 
inflammations. Trauma seemingly acts as the 
trigger mechanism by modifying the blood 
aqueous barriers and thus allowing antigen 
and/or antibodies to enter the anterior cham- 
ber. That circulating immune bodies were 
present was demonstrated by the agar dif- 
fusion techniques. The inflammatory reac- 
tion in all probability resulted from a classic 
antibody-antigen combination with the re- 
lease of histamine or histaminelike sub- 
stances by the injured cells. 

Studies are now in progress to determine 
whether antigens which have been shown to 
be capable of sensitizing uveal tissues can 
also elicit this type of experimental uveitis. 

Also, presently we are comparing the agar 
diffusion method for determining antibodies 
in the aqueous with the capillary tube 
method® to determine which procedure is the 
most sensitive. 


SUMMARY 


1. Specific ocular reactions could be elic- 
ited in rabbits sensitized with beef albumin 
and subsequently traumatized and shocked. 

2. Control animals did not demonstrate 
experimental uveitis which would indicate 
that both general sensitization and trauma 
were necessary factors. 

3. Antibodies were demonstrated by the 
agar diffusion method in the experimental 
eyes (traumatized). No immune bodies 
could be found in the fellow eyes (non- 
traumatized ). 

4. A possible mechanism involved in ex- 
perimental traumatic uveitis is discussed, 
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RADIOLOGIC-SLIT METHOD 
FOR FOREIGN-BODY 
LOCALIZATION* 


A PRELIMINARY REPORT 


J. Juncepa Ave tio, M.D., 
M. Norteca, M.D. 
Oviedo, Spain 

In order to establish-a favorable progno- 
sis in cases of ocular foreign bodies, it is 
necessary to know the nature and dimension 
of the foreign body, as well as its exact 
topography. Although the first factor usually 
creates little difficulty, the second may become 
an urgent problem when the foreign body 
cannot be visualized ophthalmoscopically. In 
spite of numerous techniques for localization, 
as yet no method is really simple, exact, and 
harmless. 

There is no doubt that radiographic ex- 
ploration is essential but it is well known 
that frontal or lateral X-ray films do not per- 
mit visualization of the contour of the globe 
and, for this reason, permit only suppositions 
as to the exact location of the foreign body. 
In addition, it is not safe to use X-ray films 
to locate bodies near Tenon’s capsule. 

Opaque substances may be used for refer- 
ences at the anterior pole but not at the pos- 
terior limits of the globe which, in the ma- 
jority of cases, is where they are needed. 
Contrast substances (air, lipiodol, Diodrast) 
have been used to visualize the posterior 
hemisphere without much success and with 
much discomfort to the patient. 

Sweet’s technique and the stereographic 
method of Senna require expensive appa- 
ratus and complicated calculations, making 
these procedures impractical. Argafiaraz’s 
rings are inconvenient because of their ar- 
bitrary position and size. Caballero’s hook- 
ring is dangerous and difficult to apply. 


*From the Ophthalmology and General Radi- 
ology Services, Hospital Provincial de Oviedo. 


INSTRUMENTS 


In its day, planigraphy seemed to hold 
promise but, after many attempts and waste 
of much time and X-ray films, the method 
proved inefficient. Disappointing also were 
the techniques used by the Radiology Depart- 
ment of the University of Uppsala. 

After many trials and errors, it occurred 
to us to try a totally different method—that 
of utilizing the human eye’s own sensitivity 
to X rays. Brandes and Dorn (1897) were 
the first to notice that the human eye recog- 
nized roentgen rays as a light sensation. 
Beloit verified these findings in 1905. Later 
(1938) Rushton and Sorsby employed X-ray 
beams to measure the axial length of the liv- 
ing human eye. Goldmann and Hagen 
(1942) and Sorsby and O’Connor (1947) 
also used X-ray beams to study the eye. 


PRESENT TECHNIQUE 


Having proved in a series of patients of 
subnormal mentality that the human eye is 
capable of appreciating narrow ribbons of 
roentgen rays as a luminous sensation, we 
focussed a vertical beam of very narrow rays 
in such a manner that they were dispersed 
gradually in an occipital to frontal direction, 
at the spot on the posterior limit of the globe 
pointed to by the patient when he received 
the sensation of light. At this instant, a lineal 
radiogram was made on a film placed ver- 
tically tangent to the posterior part of the 
ocular globe. Immediately and with no 
change in the patient’s position, and without 
closing the first slit, but opening the second 
slit, a lateral, normal radiogram of the skull 
was taken on the same film. In this way, on 
the double-exposure radiogram, were ob- 
tained the normal image of the patient’s skull 
and over it a black line, well limited and 
tangent to the posterior pole of the globe. 
The first attempts were not perfect but, after 
further study, a technique was evolved by 
which it is possible to show the tangent line 
in both posterior and anterior parts of the 
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Fig. 1 (Junceda and Noriega). X-ray films, showing results of radiologic-slit technique. Note the super- 


imposed line in each view. Because the patient moved, the horizontal line in the left-hand picture is 


somewhat higher than it should be. 


globe. Although it seems unnecessary to re- 
mark, it is also possible to obtain tangent 
lines in any part of the superior or inferior 
hemisection. 

In our technique, it is necessary to locate a 
point in space with reference to three princi- 
pal planes; in case of doubt, once the lateral 
radiogram has been taken another exposure 
may be made in a frontal position. In addi- 
tion the complete immobility of the patient is 
essential. 

The details of the technique are: 

1. To dark-adapt the patient, his eyes are 
covered with pads for 25 to 30 minutes. 

2. Careful placement of the patient so that 
the X-ray beams are tangent to both globes. 

3. Exploration of the globe in the desired 
area with a wide beam (slot-shaped, 1.5 
mm.) so that the patient may learn to recog- 
nize the luminosity. 

4. Focussing the apparatus through a one- 
mm. slit, gently moving the beam forward or 
backward, upward or downward. 

5. Adjusting the film without moving the 
patient, a one-second exposure is made with 
78 K. V. (These values may, of course, be 
changed according to the speed of the film 
and the characteristics of the apparatus. ) 

6. Both slits are opened and the second, 


shorter (0.3 second) exposure is made. 

The distances used are: 

1. From the tube to the film, 50 cm. 

2. From the first slit to the second, 22 cm. 

3. From the second slit to the skull, 2.0 
cm. 

The dimensions of the slit are: First slit, 
3.0 cm. by 5.0 mm; second slit, 3.0 cm. by 
0.5 mm. 


DISCUSSION 


When a narrow slit is used at the distances 
designated herein, the diversion of the X 
rays is practicably nil. However, it should 
be kept in mind that the anterior border of 
the slit is tangent to the retina and, there- 
fore, in the radiogram, the posterior edge is 
the one tangent to the globe, for the thickness 
of the sclera and the choroid is approxi- 
mately the same as that of the slit used. 


SUMMARY 


The radiologic-slit method herein de- 
scribed is not difficult to execute, nor does it 
require any special or expensive apparatus. 
It entails no risks for the patient, for the’ 
radiation used is less than that commonly 
used in neurology. 

This is a preliminary communication only ; 
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soon we hope to complete a detailed study. 
In our opinion, however, this technique can 
satisfactorily solve the problem of localiza- 
tion of foreign bodies. 

Principado 7 


CONGENITAL PARALYSIS OF 
SIXTH AND SEVENTH NERVES 


CONGENITAL FACIAL DIPLEGIA, CONGENITAL 
OCULOFACIAL PALSY, MOBIUS SYNDROME 


E. Howarp Beprossian, M.D. 
Philadelphia, Pennsylvania 
AND 
Bernarp E. Lacuman, M.D. 
Allentown, Pennsylvania 


Duke-Elder® states that paralysis of the 
seventh nerve in association with paralysis of 
one of the ocular motor nerves forms an in- 
teresting group of cases of central origin of 
which there are several examples, These in- 
clude paralysis of the fifth, sixth, and sev- 
enth, or paresis of the third, seventh, and 
12th nerves, but the most interesting lesion is 
a combination of the sixth and seventh, 
which occurs bilaterally. 

This rare but interesting syndrome in- 
volving a failure of lateral movements of 
both eyes, associated with a bilateral facial 
paresis, is frequently known as the Mobius 
syndrome. It was noted and described in de- 
tail by Graefe,"* Harlan,’ Chisholm,” 
Mobius,"* and others. In a typical case there 
is a complete bilateral facial paralysis with 
retention of Bell’s phenomenon on attempted 
closure of the eyes. Lateral movements of the 
eyes both in adduction and abduction are im- 
possible, so that the patient has to look to 
either side by turning his head. Occasionally 
uniocular adduction is possible, and a limited 
amount of convergence can be obtained, 
which is accompanied by contraction of the 
pupil. The patient can elevate and depress his 
eyes normally, but no vestibular nystagmus 
can be elicited by the calorie or rotary test. 

Duke-Elder goes on to say that there is 
thus a failure in lateral movements of the 


Fig. 1 ( Bedrossian and Lachman). 
Normal upward gaze. 


eyes and in their vestibular connections, but 
there is retention of convergence and pupil- 
lary reactions, The muscles, nerves, and 
nuclei associated with the third nerve must 
therefore remain intact, and a destruction of 
the sixth and seventh nerves with an inter- 
ruption of the vestibular pathway in the 
neighborhood of the posterior longitudinal 
bundle must be postulated. Whether this is 
due to an aplasia in this region, or a hypo- 
plasia, or a localized fetal lesion is debatable. 

Other associated congenital anomalies have 
been recorded, such as deformities of the 
ears, muscular defects of the tongue, neck, 
and chest, supernumerary or webbed digits, 
or absence of the fingers, and more particu- 
larly bilateral clubbed foot. 

Henderson," in 1939, reported 61 cases of 
the Mobius syndrome, in which 45 had ab- 
ducens palsy. Of these 45 cases, 23 showed a 
convergent squint. The other 22 had straight 
eyes. In reviewing the literature concerning 


Fig. 2 (Bedrossian and Lachman). 
Normal downward gaze. 
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Fig. 3 (Bedrossian and Lachman). Attempted 
right gaze. Note inability to abduct or adduct either 
eye. 


Fig. 4 (Bedrossian and Lachman). Attempted 
left gaze. Note inability to abduct or adduct either 
eye. 


Fig. 5 (Bedrossian and Lachman). Attempted 
convergence. Note the constricted pupils and the 
slight inward movement of both eyes. 


this syndrome, one of the most interesting 
features is the pathology that is postulated 
for these cases. The pathology seems to be 
explained by two schools of thought: One, 
as due to the existence of a primary aplasia 
of the muscle due to a mesodermic defect, 
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and, two, as caused by a nuclear or ecto- 
dermal defect. 

Evidence of muscle defects has been 
shown by Obersteiner,” Bernhardt, and 
Heuck.** The most outstanding of these is 
the report by Heuck, in 1897, of a family in 
which a mother and three children all had 
eye muscle defects, including bilateral ptosis, 
inability for outward movement of either 
eye, as well as inability to elevate or lower 
the eyes. One of the children died at the age 
of 18 years, and the autopsy specimen 
showed that all rectus muscles except the 
medial rectus muscles were inserted ab- 
normally posteriorly, some as much as 2.5 
mm., and that nearly all of the muscles were 
too short, as much as 10 to 11 mm. in the case 
of the inferior rectus muscles. He concluded 
that the faulty insertions and incomplete de- 
velopment adequately explained the defective 
motility. The nerves were not examined, 

Two main types of nuclear involvement 
are suggested by different authors. One type 
is that of aplasia of the nuclei. Huebner’s’ 
case report in 1900, which is referred to by 


. Duke-Elder®® and in Walsh’s textbook,” is 


an example of this type. The other type of 


_ nuclear involvement is that of degeneration, 


as shown in a case reported by Rainy and 
Fowler® in 1903. In this case the patient had 
facial diplegia but no ocular involvement, and 
the pathologic study showed degenerated 
nuclei, nerves, and atrophied muscles, Other 
authors, such as Spatz and Ullrich,” and 
Balint®* have also reported nuclear pathol- 
ogy. 

The possibility that two different types of 
pathologic processes may exist is nicely sum- 
marized in a very interesting article by 
Leszynsky® in 1897. He stated that, in the 
few cases examined post mortem, complete 
absence of the muscles or abnormal inser-_ 
tions were found. “Neuropathology teaches 
that fibrous degeneration and complete ab- 
sence of a muscle may be due to a primary 
nuclear atrophy, while, on the other hand, 
the nuclear atrophy may result from a loss of 
function or atrophy of muscle.” 
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CASE REPORT 

The following case is an example of mus- 
cular pathology. 

Mr. N. D., aged 35 years, complained of 
inability to move his eyes to the right or left 
since birth. Previous medical history was that 
of a left herniorrhaphy and spinal arthrode- 
sis at the age of 16 and 18 years. Visual 
acuity was correctible to 6/6 in each eye. 
Ocular movements showed ability to elevate 
and depress the eyes normally. He was 
unable to abduct or adduct either eye. Con- 
vergence was partially present with normal 
pupillary reactions. His near-point of con- 
vergence was 20 cm. from the nose. Bell's 
phenomenon was present. The patient 
showed first, second, and third degree fusion 
in eyes front. His prism divergence was 10/5 
and convergence 20/10. When tested for 
opticokinetic nystagmus on the rotating 
drum, there was no response on either side. 
His general findings were that of a slightly 
masked facies, suggesting facial paresis. He 
was able to smile slightly but not as most 
individuals. He showed diminished hearing 
on the right, a hammer toe on the right, and, 
in his family history, a cousin had webbed 
fingers. 

A Barany test was performed at another 
institution, and the report suggested a mid- 
line infratentorial lesion. In view of this 
finding, Barany and caloric tests were re- 
peated at the Graduate Hospital. The report 
of the consultant was: 

“Hypoactive reflexes to both mass caloric 
and Bérany testing. Barany testing is of 
decreased value because of lack of nystag- 
mus. However, if the patient’s eye complaints 
are on the basis of intracranial pathology, 
such pathology would be located in the mid- 
line to coincide with decreased response to 
vestibular stimulation.” 

Forced duction tests were performed 
under gerieral anesthesia, and it was found 
that neither eye could be abducted or ad- 
ducted beyond the midline with a forceps but 
we were easily able to elevate and depress 
either eye. The medial and lateral rectus 


muscles were then explored and found to 
have many check ligaments. Tenon’s cap- 
sule in the region of the muscle insertions 
was about as thick as the muscle itself. The 
lateral rectus muscle was inserted 12 to 13 
mm. from the limbus. The medial rectus 
muscles were also inserted slightly more pos- 
teriorly than normal. An attempt was 
made to stimulate electrically the muscles 
directly while under anesthesia. Both alter- 
nating and direct currents were used in the 
usual manner but no response was obtained. 
The technician performing the electrical 
stimulation felt that no conclusions could be 
drawn because the patient was under anes- 
thesia. 

Following surgery, in which both medial 
and lateral rectus muscles were explored in 
both eyes, and all adhesions and check liga- 
ments were freed, the patient was still unable 
to abduct or adduct either eye. There was, 
however, some improvement in his near- 
point of convergence. 

We feel that this case is of great interest 
because of the definite inability to abduct or 
adduct either eye under forced duction tests, 
and also because the muscles themselves were 
attached posterior to the equator and, there- 
fore, had no mechanical advantage for rota- 
tion. This would suggest that in our case, the 
pathologic process was peripheral in the 
muscles and their attachments and probably 
not in the nuclei of the brainstem. 


CoMMENT 


1. Bilateral paralysis of abduction and ad- 
duction may occur as an acquired condition 
from central nervous-system disease. The 


. clinical findings in such a case may resemble 


those of congenital paralysis of abduction 
and adduction. 

2. The pathology in congenital cases is 
thought to be due to nuclear aplasia (or de- 
generation) or muscular aplasia. The forced 
duction test should be very useful in differ- 
entiating peripheral muscular defects from 
a nuclear lesion in the congenital cases. 

3. The case presented here shows the 
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pathologic process to be definitely peripheral 
in the muscles. It is hoped that in the future 
more cases of this type will be recognized 
and that forced duction tests and exploration 
of the muscles will be performed for diagno- 
sis. If this is done, then future correlation of 
muscular aplasia with nuclear aplasia may be 
obtained. 


4. A knowledge of existent peripheral 
congenital pathologic conditions of the ocular 
muscles will help prevent misinterpretation 
of vestibular tests in suspected cases of 
brain tumor. 

2027 Spruce Street. 

1117 Hamilton Street. 


REFERENCES 
1. Harlan, G. C.: Congenital paralysis of both abducens and both facial nerves. Tr. Am. Ophth. Soc., 


3 :216-218, 1881. 


2. Mackinlay, J. G.: Paralysis of both external recti, probably congenital. Tr. Ophth. Soc. U. Kingdom, 


7 :281-282, 1887. 


3. Ginsburg, F.: Klinische Beobachtungen: Zur Casuistik der angeborenen Muskelanomalien. Klin. 


Monatsbl. Augenh., 27 :263-265, 1889. 


4. Fryer, B. E.: Case of congenital, bilateral external ophthalmo-plegia and congenital bilateral facial 


paralysis. Ann. Ophth, & Otol., 1:82-83, 1892. 


5. Leszynsky, W. M.: Congenital absence of outward movement of both eyes. New York State M. J, 


65 :291-294, 1897. 


6. Warrington, W. B.: A case of congenital double abducens, and right-sided facial paralysis. Ophth. 


Rev., 16 :99-101, 1897. 


7. Heubner, O.: Ueber angeborenen Kernmangel (infantiler Kernschwund, Moebius). Charité Annalen, 


25 :211-243, 1900. 


8. Rainy, H., and Fowler, J. S.: Congenital facial diplegia due to nuclear lesion. Rev. Neurol. & Psychiat., 


1:149-155, 1903. 


9. Lennon, M. B.: Congenital defects of the muscles of the face and eyes. Infantiler Kernschwund of 
Moebius: Report of three cases. California State J. Med., 8:115-117, 1910. 

10. Alajouanine, T., Huc, G., and Gopcevitch, M.: Quatre cas d'une affection congénitale caractérisée 
par un double pied bot, une double paralysie faciale et une double paralysie de al sixiéme paire. Rev. 


Newrol., 2 :501-511, 1930. 


11. Gareiso, A., and Barbieri, C. A.: Sobre un caso de pardlisis congénita bilateral del facial y motor 
ocular externo, con pie bot doble y congénito. Prensa med. argent., 20 :1713-1716, 1933. 

12. Marner, E.: Congenital bilateral sixth and seventh cranial nerve palsies associated with extremetal 
aplasia (Mdbius’s syndrome). Acta Ophth., 29 :129-137, 1951. 

13. Stansbury, J. R.: Mdébius’s Syndrome. Congenital oculofacial paralysis: A case report. Am. J. 


Ophth., 35 :256-261, 1952. 


14. Kirby, D. B.: Congenital oculo-facial paralysis. Arch. Ophth., 52 :452-459, 1923. 
15. Henderson, J. L.: The congenital facial diplegia syndrome: Clinical features, pathology and etiology : 


A review of 61 cases. Brain, 62 :381-403, 1939. 


16. Chisholm, J. J.: Congenital paralysis of the sixth and seventh pairs of cranial nerves in an adult. 


Arch. Ophth., 11 :323-325, 1882. 


17. Hicks, A. M.: Congenital paralysis of lateral rotators of eyes with paralysis of muscles of face. 


Arch, Ophth., 30 :38-42, 1943. 


18. Mébius, P. J.: Ueber angeborene doppelseitige Abducens-Facialis-Lahmung. Miinchener Med. 


Wehnschr., 35 :91-94, 1888. 


19. Wilbrand, H., and Saenger, A.: Die kongenitalen Aug 


gen (Kernaplasie). Die 


Neurologie Des Auges, Ein Handbuch fiir Nervenund Augendrzte. Neurologie des Auges. Munich, Berg- 


mann, 1921, v. 8, p, 179-182. 


20. Duke-Elder, W. S.: Congenital oculo-facial palsies. Textbook of Ophthalmology. London, Kimpton, 


1949, v. 4, p. 4092-4094. 


21. Graefe, A., and Saemisch, T.: Handbuch der gesammten Augenheilkunde. Leipzig, Engelmann, 


1880, v. 6, p, 60. 


22. Walsh, F. B.: Congenital facial diplegia (congenital paralysis of the sixth and seventh nerves— 
Mobius syndrome). Clinical Neuro-Ophthalmology. Baltimore, Williams & Wilkins, 1947, p. 451. 
23. Obersteiner, H.: Riickenmarksbefund bei Muskeldefecten. Wiener Klin. Rundschau, 16 :302-304, 


1902. 


24. Bernhardt, M.: Ueber angeborene einseitige Trigeminus-Abducens-Facialislahmung. 


Centralbl., 9 :419-424, 1890. 


Neurol. 


25. Heuck, G.: Ueber angeborenen vererbten Beweglichkeits-Defect der Augen. Klin. Monatsbl. 


Augenh., 17 :253-278, 1879. 


NOTES, CASES, INSTRUMENTS 


26. Spatz, H., and Ullrich, O.: Klinischer und anatomischer Beitrag zu den angeborenen Beweglich- 
keitsdefekten im Hirnnervenbereich. Ztschr. Kinderh., 51 :579, 597, 1931. 
27. Balint, A.: Angeborene Fazialis- und Abduzenslahmung. Jahrbuch f. Kinderh., 147 :256-259, 1936. 


UNILATERAL 
RETINITIS PIGMENTOSA* 


Cuarces A, Turtz, M.D. 
New York 


Retinitis pigmentosa is a chronic progres- 
sive noninflammatory disease of unknown 
origin. It may be discovered in early child- 
hood and ultimately results in blindness after 
middle age. There is usually a hereditary 
history. The disease is usually bilateral and 
both eyes are equally affected. 

Pathologically it is a degeneration of the 
neuroepithelium, especially of the rods, and 
is accompanied by attenuation of the retinal 
vessels and finally results in optic nerve atro- 
phy. 

Pigment changes of the retina were known 
even before the days of the ophthalmoscope 
(Schoen, 1828). In 1861, Liebreich found 
pigmentary degenerative changes of the ret- 
ina in certain families especially among first 
cousins. Nettleship (1907-1908) found 976 
families with this disease and hereditary 
transmission was found in half the cases. 
There was no history of consanguinity in 
23.5 percent, with consanguinity 23 percent, 
and 3.5 percent with both heredity and con- 
sanguinity. 

It may appear as a dominant, a recessive, 
or as a sex-linked trait. The first trait which 
is rare may appear in larger and more heavily 
affected families; the second is most com- 
mon ; the third is very rare. 

Both sexes transmit and are equally af- 
fected with the disease as a dominant char- 
acteristic. In the second instance, parents 
transmit recessive traits jointly. Some believe 
consanguinity plays a very important role. 
The sexes are equally affected. As a sex- 


*From the Department of Ophthalmology, The 
New York Medical College. 


linked trait, the disease is transmitted by 
females and appears in males only. 

When retinitis pigmentosa is a dominant 
characteristic the affected individual gets this 
disease directly from one parent and it 
usually passes on to half of the children. 
When it appears as a recessive trait it is 
imperative that intermarriage be avoided 
within the same pedigree, or into a family 
carrying the trait. If such marriage does 
occur, sterilization should be done ( Duke- 
Elder). When retinitis pigmentosa is in- 
herited as a recessive sex-linked character, 
half of the sisters and all the daughters are 
affected. Males are more frequently affected. 
The responsibility therefore rests upon the 
women of the family. 

Associated degenerative conditions may 
include myopia, deafness, mutism, mental 
inferiority or insanity, multiple sclerosis, and 
constitutional and skeletal evidence of pitui- 
tary dysfuncton. 

Predisposing causes are unknown but pre- 
cipitation or acceleration of symptoms are 
usually associated with severe illness or mas- 
sive loss of blood. Acute xanthema ( Nettle- 
ship, 1907-1908), malaria (Smith, 1904) 
Vincent’s angina (Henderson, 1934), syph- 
ilis or tuberculosis apparently has no asso- 
ciation with retinitis pigmentosa. 

Unilateral retinitis pigmentosa is ex- 
tremely rare. Pedraglia, in 1865, and de 
Wecker, 1868, were the earliest to report 
unilateral retinitis pigmentosa. Shoji, in 1926, 
followed a case of unilateral retinitis pig- 
mentosa for 10 years. 

In some instances clinical evidence of this 
disease has been found between three and 
eight years of age (Horing, 1864), and 
usually serious symptoms begin during early 
school age, between the age of six and 12 
years. By 20 years of age, the patients show 
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signs of incapacitation. The age of blindness 
varies, it usually occurs between the age of 
40 and 50 years, rarely beyond 60 years. 

Attenuation of the retinal vessels and pig- 
mentary changes are constantly present. The 
arteries are especially affected and may even 
appear thready. The disc becomes waxy and 
atrophic. The pigment becomes aggregated 
into characteristic jet-black specks, spidery in 
shape, resembling bone corpuscles, which 
cluster around the retinal veins and migrate 
into the retina itself. As the migration of 
pigment progresses, the pigment epithelium 
becomes more decolorized and the fundus 
appears tessellated; the choroidal vessels 
come into view more clearly, first at the 
equatorial region. 

The extreme periphery and the central 
area of the fundus remain quite normal but, 
as the disease progressess, the entire retina 
becomes thickly studded with pigment masses, 
impairing vision. Other changes are high 
myopia and posterior polar cataract due to 
malnutrition of the lens. Glaucoma may 
sometimes occur. 

Symptoms. Night blindness is the earliest 
complaint in youth and may be present for 
several years before pigment changes are 
observed. 

There is usually an annular or ring-shaped 
scotoma corresponding to the degenerated 
zone of the retina and, as the disease pro- 
gresses, it widens out, anteriorly and pos- 
teriorly. The correspunding field disappears, 
quadrant by quadrant, the lower temporal 
periphery remaining the longest until a small 
area around the fixation spot is left. Tubular 
vision is present and eventually central vision 
is lost, so that even light perception is lost. 

The clinical course is slow, chronic, and 
progressive and may be interrupted by re- 
missions in which the visual acuity and fields 
show marked improvement. These remissions 
may frequently be attributed to some varied 
forms of treatment which the victim receives. 

Atypical pigment degeneration. In central 
pigment degeneration there are islands or 
clumps of black specks around the macula 


and central vision is lost early. 

Degeneratio sine pigmento. The clinical 
picture and symptomatology of pigment de- 
generation may appear without any or a very 
minimal degree of fundus changes. 

Acute pigment degeneration. Described by 
Stock in 1936 were three children of the 
same parents whose disease started in the 
sixth year of life and terminated in total 
blindness. However, the entire retina was 
affected simultaneously which differs from a 
true retinitis pigmentosa. Dementia and epi- 
lepsy due to cerebral degeneration were also 
present. 

Pathologic examination in primary pig- 
ment degeneration of the retina reveals a 
progressive degeneration of the neuroepi- 
thelium, primarily of the rods, followed by 
general atrophy of the whole retina asso- 
ciated with an overgrowth of glial tissue or 
depigmentation of the retinal epithelium with 
migration of pigment into the retina, with an 
obliterative sclerosis of the retinal vessels. 

Etiology. It is believed by most ophthal- 
mologists that primary degeneration of the 
neuroepithelium and pigmentary epithelium 
is the etiologic factor. Some believe that 
sclerosis of the choroidal vessel may have 
an etiologic role. Disturbances of the sex 
hormones accentuate the disease at puberty. 
Endocrine dyscrasias, pituitary disturbances, 
hepatic disease, vitamin deficiency, and toxic 
factors may also have etiologic significance. 

Treatment has been disappointing. Vaso- 
dilators, retrobulbar injections of atropine, 
miotics, trephination, cyclodialysis, section 
of the sympathetic, hormones, liver extract, 
galvanism, implantation of fresh placenta 
into the rectus abdomonis are only a few of a 
great many remedies which have been tried. 
Unfortunately all these treatments have had 
no effect. At present no magic formula has 
been devised to aid those suffering from this 
disease. The natural fluctuation of this dis- 
ease and the hopefulness of the patient, as 
well as the enthusiasm of the ophthalmolo- 
gist, have fostered a number of optimistic 
“preliminary” reports. 


310 NOTES, CASES, INSTRUMENTS 


CASE REPORT 


Mrs, J. B., aged 28 years, married five 
years, was a healthy appearing woman. She 
had never been pregnant. When she consulted 
me in October, 1948, she gave a history of 
poor vision at dusk, for three years. 

Examination revealed visual acuity: 
R.E., 20/30; L.E., 20/25. There was a low 
error of hyperopic astigmatism in each eye. 
The lids were negative, muscles showed no 
deviation, cornea and lenses were clear. Discs 
were ovoid and, in the right eye, off color 
temporally. The vessels appeared slightly at- 
tenuated. In the right eye, toward the periph- 
ery there were black, jetlike pigment 
deposits surrounding the larger vessels. Pe- 
ripheral fields were concentrically contracted 
to about 50 degrees. Left eye: cornea and 
lens were clear. Fundus examination showed : 
disc was ovoid, of good color, physiologic 
cupping, vessels were of good caliber. There 
was no evidence of any pigmentary changes 
throughout the retina. 

A diagnosis of retinitis pigmentosa was 
made. 

In 1951, a re-examination was made. The 
appearance of the right fundus was prac- 
tically unchanged. There was no evidence of 
any pigmentary degeneration in the left fun- 
dus. The caliber of the vessels was well 
within normal limits. There was no gross 
pathologic process. In the right fundus 
toward the periphery there were the usual 
black jetlike pigment deposits surrounding 
the larger vessels. The peripheral field was 
contracted concentrically to about 45 degrees. 

In 1953, at re-examination, the appear- 
ance of the right fundus was practically un- 
changed. The left fundus showed no evidence 
of any pigmentary change. After five years, 
there was no evidence whatsoever of any 
pigmentary degenerative changes in the op- 
posite eye. 

525 Park Avenue. 


POSTNATAL CATARACTS 
IN A PREMATURE INFANT 


Ryan, F.R.C.S. 
Melbourne, Australia 


With the increased interest in the eyes of 
premature infants that has followed the in- 
vestigation of retrolental fibroplasia, several 
interesting conditions, some pathologic and 
some now known to be normal, have been 
described. Among the former is the discovery 
that cataracts can develop in early postnatal 
life in premature infants without any ap- 
parent cause. Two cases were reported by 
Guy (1954) in which he was able to ex- 
clude the more usual etiologic factors of 
trauma, uveitis, galactose disease, malnutri- 
tion, endocrine disturbance, and radiation. 
In a footnote he mentioned a third case. An 
additional case is here recorded. 


CASE HISTORY 


R. H., a boy, was born on May 25, 1952, 
after 36 weeks’ gestation and weighed five 
lb. (2,268 gm.). The mother was aged 31 
years, had two live children and had had six 
abortions previously. These had occurred 
during the third and fourth months of preg- 
nancy. She was Rh positive and had a nega- 
tive Kline test. She was admitted to the 
Royal Women’s Hospital, Melbourne, with 
the diagnosis of pre-eclamptic toxemia in the 
eighth month of her ninth pregnancy. The 
membranes were ruptured and a normal de- 
livery followed. 

The baby was rather edematous and 
anemic at birth, the bridge of the nose was 
depressed, there was a systolic cardiac bruit, 


and there were large indirect inguinal her- 


nias. It was artificially fed and in addition 
was given ascorbic acid, 25 mg. twice daily, 
tablets of mixed vitamin-B group, vitamin 
Bis, folic acid, and thyroid (gr. 1/60, [1.0 
mg.] daily). 

On June 6, 1952, the serum protein was 
4.40 percent and microscopic examination of 
the urine showed a few pus cells and some 
organisms identified as Staphylococcus au- 
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reus. On June 9th, ecchymoses were noticed 
about the eyes and nose. The fundi were 
examined under homatropine and cocaine 
mydriasis on June 13th, and showed grayish 
elevations at the periphery, as is frequently 
seen in premature infants, but the lenses were 
clear. Next day the infant was found to have 
a temperature of 102°F. (38.9°C.), but this 
subsided the following day. 

On June 17th, the infant’s hemoglobin 
was found to be 8.1 gm. percent (56 per- 
cent), and it was given a transfusion. On 
June 23rd, it again had an elevation of tem- 
perature of 101°F. (38.3°C.), and on June 
26th, the baby had diarrhea. It was given 
methionene (125 mg. a day), penicillin, 
streptomycin (30 mg., twice a day), pheno- 
barbitone (0.5 gr. [0.01 gm]), gardinal 
(3.0 gr. [0.19 gm.]), and chloramphenicol 
(25 mg. eight hourly). 

On June 27, 1952, the temperature was 
104°F. (40.0°C.), and examination of the 
stools showed no pathogenic organisms but, 
on June 30th, blood was seen in the stools. 
The condition slowly subsided but, on July 
7th, a temperature of 100°F. (37.8°C.) was 
found and examination of the chest showed 
rhonchi. On July 17th, the hemoglobin had 
fallen to 7.6 gm. percent and a transfusion 
of eight oz. (227 ml.) of blood was given. 
By July 3lst, hemoglobin had again fallen 
to 7.5 gm. percent and another transfusion 
of four oz. (114 ml.) was given. 

On August 18, 1952, the eyes were ex- 
amined under full mydriasis and bilateral 
mature cataracts were found. A hemoglobin 
estimation gave a reading of 8.2 gm. percent 
on this date and a further transfusion of six 
oz. (170 ml.) was given. By September 12, 
1952, there was again an attack of diarrhea 
and, on September 18th, a transfusion of 
five oz. (142 ml.) of blood was given be- 
cause the hemoglobin had again fallen and 
was now 8.1 gm. percent. Urine examination 
on this date showed some pus cells and a few 
B. coli but no reducing agent for Benedict's 
solution was found. 


The baby was discharged to home on Sep- 


tember 25, 1952, where it continued to pro- 
gress in a satisfactory manner. During its 
stay in hospital it had received only a little 
oxygen. Bilateral discission of both lenses 
was performed under ether anesthesia on 
March 10, 1953, but there was little absorp- 
tion of the lens and it was repeated on July 
21, 1953. In the early hours of the following 
morning the infant became convulsed and 
cyanotic and had a temperature of 104°F. 
(40°C.) and a pulse rate of 150 per minute. 
It remained in this state for 24 hours and 
died on July 23, 1953. 

Post-mortem examination showed consoli- 
dation of the base of the right lung with 
patchy areas of consolidation over both lungs. 
There was a mucopurulent exudate in the 
small bronchi. The liver showed fatty de- 
generation and the abdominal lymph nodes 
were enlarged. The spleen weighed 30 gm. 
and showed follicular hyperplasia. The thy- 
mus weighed 25 gm. The pituitary, pan- 
creatic, thyroid, and adrenal glands were nor- 
mal. The kidneys were normal. The brain 
showed some congestion but was otherwise 
normal. The eyes could not be obtained for 
histologic examination. 

The cause of death was pneumonia and 
pulmonary collapse. No evidence of metabolic 
disorders such as galactosemia could be 
found to account for the cataracts. 


DISCUSSION 


The observation of cataracts developing 
in early infant life is very rare. However, it 
may be more common than is thought, for 
it is only by routine examination of all pre- 
mature babes at birth, or soon after, that it 
is possible to prove that the lenses were clear 
at birth and that any cataracts observed later 
developed in postnatal life. At the Royal 
Women’s Hospital, Melbourne, the eyes of 
all premature babes whose birthweight is 
under 3.5 lb. (1,600 gm.) are examined 
routinely under homatropine and cocaine as 
soon after birth as possible, and at intervals 
until discharged from the premature babies’ 
ward. They are later examined at a special 
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ophthalmic follow-up clinic. Since this pro- 
cedure was instituted in September, 1949, the 
number of premature infants under 3.5 lb. 
(1,600 gm.) examined, and who have sur- 
vived to leave hospital is 430. Only one case 
of postnatal cataract has been observed in 
these 430 infants. The incidence is therefore 
very rare. 

The outstanding features of this case are 
the appearance between the sixth and tenth 
week after birth of bilateral cataracts and 
their rapid maturation (in less than four 
weeks) in a premature infant suffering from 
gastroenteritis and anemia, but otherwise a 
healthy child. The etiology of this type of 
cataract is most probably toxic in nature, 
but the exact nature of the toxic responsible 
will be undetermined until more cases are 
reported. 

Duke-Elder (1940) describes such bi- 
lateral cataracts as occurring in acute toxic 
illnesses. He states that usually they occur 
in the cortex and mature rapidly, but in most 
cases the illness is of a very severe nature, 

Guy (1954) considered that oxygen ther- 
apy might be a factor as in retrolental fibro- 
plasia. However, this is unlikely, since cata- 
ract is conspicuous by its absence in retro- 
lental fibroplasia and the deleterious effect 
of excess oxygen therapy is felt most by the 
retinal vasculature. Again, this infant re- 
ceived very little oxygen. Prematurity of it- 
self would be unlikely, because of the rarity 
of the condition in contrast to the frequency 
of prematurity, but it is certainly a pre- 
disposing factor. 

Mann (1937) describes two forms of 
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postnatal developmental cataracts, one as- 
sociated with pathologic states due to endo- 
crine imbalance and the other showing no 
such association, These cataracts, however, 
are more or less confined to the lens fibers 
which are produced after birth, but in the 
case here presented all the lens fibers were 
involved and the appearance does not re- 
semble those described by Mann. Dehydra- 
tion as a cause must be considered but such 
dehydration as existed was unlikely to have 
produced the damage. 

The infant received much therapy, includ- 
ing ascorbic acid, mixed vitamin-B tablets, 
vitamin B,,, folic acid, thyroid, methionine, 
penicillin, streptomycin, phenobarbitone, gar- 
dinal, chloramphenicol, and transfusions, 
but this is a common experience for many 
premature infants who show no ill effects 
from it. 

Again mild attacks of gastroenteritis are 
not uncommon among premature infants and 
anemia is present quite frequently. In the 
first case reported by Guy (1954), both these 
symptoms were present. 


SUMMARY 


The cause of these cataracts is probably 
a toxin, in this case arising from the bowel, 
acting on an individual weakened by pre- 
maturity and anemia. No other cause could 
be found during life or at autopsy but, be- 
fore the cause can be definitely established, 
further cases must be reported and the group 
analyzed. 


5 Collins Street. 
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A BURIED TYPE OF 
INTEGRATED ORBITAL IMPLANT* 


Ricwarp Button, M.D. 
Newport Beach, California 


INTRODUCTION 


The great volume of literature written on 
the various types of orbital implants lends 
support to the fact that as yet there has been 
no completely satisfactory implant which can 
remain covered and yet duplicate exactly the 
movements of the normal human eye. The 
ideal implant should be covered with con- 
junctiva, have mobility, and be securely im- 
prisoned by the ocular muscles. It should 
also be completely integrated with the over- 
lying prosthesis. 

The idea of an integrated orbital implant 
was originally introduced by Ruedemann' 
in 1945. His implant was a combined eye 
implant which was attached directly to the 
extraocular muscles. The principal disad- 
vantage was infection and subsequent ex- 
trusion of the implant, since it was not 
covered by conjunctiva. Subsequent modi- 
fications of this type of integrated orbital 
implant came from Cutler,? Stone,’ Albaugh,* 
and many others. The Troutman magnetic 
implant’ was a further modification with the 
important advantage of being completely 
covered with conjunctiva, thus decreasing the 
danger of infection and extrusion. 

The continued use of integrated orbital 
implants has been encouraged by the fact 
that muscles can be permanently attached to 
inert foreign material, such as metallic mesh 
and plastic. However, the attachment of 
living tissue to a foreign material leaves 
much to be desired and greatly enhances the 
danger of extrusion of the implant. The im- 


* From the Department of Ophthalmology, Fort 
Defiance General Hospital, Fort Defiance, Arizona. 
I would like to express my yratitude to Dr. Nicho'as 
Zrinyi and Dr. Norman Buckman of the Dental 
Department, for their co-operation and assistance 
in preparing the experimental implants and prosthe- 
sis. Acknowledgement is also made to Mr. Zolton 
« Yuhasz for his very excellent illustrations. 


plant described in this report utilizes the 
sound surgical principle of suturing tissue to 
tissue rather than to an inert foreign ma- 
terial. 


SURGICAL PROCEDURE 


The implants were made of the inert 
acrylic resin, methyl methacrylate, and were 
duplicated from an original experimental 
wax model. The implants were constructed 
with a detachable top incorporating a three- 
mm. nipple to fit the under surface of the 
prosthesis. This top was threaded and could 
easily be screwed into the matching base of 
the implant as shown in Figure 2, The base 
of the implant was constructed with four 
tunnels through which the ocular muscles 
could be introduced and secured in place. 

The patients were prepared in the usual 
manner and the anesthesia was left to the 
discretion of the surgeon. A lid speculum 
was used to separate the lids as shown in 
Figure 1 and a circumcorneal conjunctival 
incision was made as close as possible to the 
limbus to preserve as much conjunctiva as 
possible. This incision was carried posteri- 
orly exposing all of the rectus muscles which 
were in turn isolated, and a double-armed, 
4-0 chromic suture was threaded through the 
tendinous insertion of each rectus muscle and 
locked at both ends, as shown. Each of the 
muscles was then severed from its attach- 
ment and the enucleation was continued in a 
routine fashion. 

After hemostasis was obtained the proper- 
sized orbital implant was selected as shown 
in Figure 2. In adults, a 17.5-mm. implant 
was used and in children a 14-mm. implant 
was recommended. 

The base of this implant was then intro- 
duced into the orbital defect as shown in the 
drawing and the rectus muscles were indi- 
vidually threaded through the tunnels in the 
base of the implant. The muscles were 
sutured in pairs, lateral rectus to medial 
rectus and superior rectus to inferior rectus. 
This is well illustrated in Figure 3, showing 
the rectus muscle being secured in place 
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Figs. 1-6 (Button). Steps in operative procedure. 
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within the base of the implant. In Figure 4 
the four rectus muscles can be seen sutured 
in place. In Figure 5 the detachable top of 
the implant is being screwed in place with 
the aid of an assistant who immobilizes the 
base. The top is then fixed in place with a 
thread of stainless steel wire, which locks 
the top and base together. 

Figure 6 represents the final and most 
important stage of the procedure. In this 
stage the operative wound is closed, and it 
is imperative that all of Tenon’s capsule be 
brought together and sutured over the im- 
plant. This is sutured separately with inter- 
rupted 4-0 chromic suture and the conjunc- 
tiva is closed over this. If there is too much 
tension on the closure then the implant is too 
large and should be replaced with the correct 
sized implant or the detachable top should 
be removed converting the procedure into 
a conventional type of basket implant which 
can easily be covered with conjunctiva. If the 
correct implant has been selected then the 
conjunctiva may easily be closed, without 
tension over the protruding nipple, with a 
running silk suture as shown. 

Aureomycin ophthalmic ointment is in- 
stilled into the conjunctival sac and a semi- 
pressure dressing applied to the eye. A con- 
former is not recommended in these cases. 


DISCUSSION 


The value of the implant described in this 
report lies chiefly in the fact that it is com- 
pletely buried and offers good motility to the 
overlying prosthesis. If the nipple erodes 
through the covering of conjunctiva then the 
detachable top may be removed quite simply 
without disturbing the base of the implant 
which can be covered easily with conjunc- 
tiva. 

The patient is not fitted with a prosthesis 
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until the operative wound has thoroughly 
healed. Usually by the end of the third post- 
operative week the patient can be fitted and 
at this time an impression can be taken of the 
socket with dental compound. From this com- 
pound a rough prosthesis can be fashioned 
which is used as a final model from which 
the actual prosthesis is made. The prosthesis 
must exactly fit the protruding nipple of the 
implant or erosion will occur. 


COMPLICATIONS 


Most of the complications experienced 
with this implant directly concerned the 
erosion of the nipple through the overlying 
conjunctiva. This was primarily due to the ' 
choice of too large an implant thus producing 
tension on the suture line. Careful selection 
of an implant will minimize this complica- 
tion especially in children. In no case has 
there been either infection or extrusion of the 
implant after a period of 12 months. In one 
of our cases it was necessary to remove the 
detachable top since it had eroded through 
the conjunctiva but the final result has been 
satisfactory since the buried base of the 
implant has remained secure and motile. 


SUMMARY AND CONCLUSIONS 


A total of six cases have been performed 
utilizing this implant with erosion occurring 
only in one child in which too large an im- 
plant had been used. The results with this 
implant have been very encouraging although 
the number of cases are too few to be con- 
clusive. The only complication experienced 
to date has been erosion of the tip through 
the conjunctiva. No final evaluation can be _ 
made until more cases have been collected 
and have passed the five-year evaluation 
period. 

419 North Newport Boulevard. 
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A CORNEOSCLERAL 
EPITHELIAL INCLUSION CYST* 


A RARELY DESCRIBED CLINICOPATHOLOGIC 
ENTITY 


Apert D. RUEDEMANN, JR. 
Detroit, Michigan 


CLINICAL 


G. H., a 23-year-old white man, was seen 
because of a mass on the left eye which has 
been present since birth. At first it was only 
a “water blister.” No treatment was at- 
tempted until he reached the age of three to 
four years when a local doctor prescribed 
“drops.” These were useless and treatment 
was discontinued. The mass gradually en- 
larged to the present time and the patient was 
disturbed by the cosmetic appearance as well 
as by some irritation (fig. 1). 

Eye examination. Vision was : R.E., 20/20, 
corrected; L.E., 20/200, no improvement 
with glasses or pinhole. 

External. R.E.: Essentially negative. L.E. : 
Negative except for the mass as seen in 
Figure 1. Pressure with a glass rod could 
transmit intracyst fluid from corneal to 
scleral portion. 

Tension was (Schigtz): R.E., 20 mm. 
Hg; L.E., 20 mm. Hg. 

Slitlamp examination was essentially nega- 
tive. L.E.: Cornea clear except for a clear 
walled cyst extending nearly to the center 
of the pupillary space on the corneal side and 
approximately 4.5 mm. on the scleral side. 
Fluid in the cyst was clear and there was a 
definite fluid level of debris in the corneal 
section of the cyst. This was a chalky white 
color and may have been cellular debris. 
Remainder of anterior ocular segment nega- 
tive. 

Ophthalmoscopic examination (dilated) 
was essentially negative, O.U. 

Operative note. Using local anesthesia, 
the conjunctiva and episcleral tissue were in- 
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cised by a horizontal incision and the an- 
terior layer of the scleral cyst was removed 
intact using scissors and forceps. The pos- 
terior layer was left in place for fear of 
further weakening of scleral wall. Then an 
attempt was made to scrape the epithelial 
lining of the posterior scleral layer and the 
corneal section of the cyst, using a blunt 
dissector. (Biochemical evaluation of the 
cyst fluid was not available.) The connecting 
portion of the cyst at the limbus was then 
firmly sewed to the deeper layers using in- 
terrupted 6-0 sutures. One drop of one- 
percent atropine was instilled, followed by 
antibiotic ointment. An eyepad was applied. 

Postoperative course. Recovery was un- 
eventful. The corneal cyst gradually re- 


Fig. 1 (Ruedemann). Place five prism diopters 
base-up over one eye and five prism diopters base- 
down over the opposite eye, or hold sideways and 
stereo. Note white chalky epithelial debris within 
cyst. Limbal connection between cornea and sclera 
is at the 9:30-o'clock position. (Donaldson camera. ) 
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Fig. 2 (Ruedemann). High power. Hematoxy- 


lin and eosin. Section of subconjunctival cyst, show- 
ing fibrous scleral wall and epithelial lining. 


turned but only to about one-half the original 
size. A small hole appeared about two mm. 
from the limbus over the scleral portion, It 
did not appear to be connected to the corneal 
portion because fluorescein gave no evidence 
of flow and direct pressure to the corneal 
cyst could not elicit fluid. Vision improved 
to 20/60 and the patient stated that there 
was very little irritation. He has not been 
seen again. 


PaTHoLocy (fig. 2) 


Diagnosis. Subconjunctival tissue, left 
eye: Cyst, congenital, sclera and cornea. Ex- 
amined by: James R. Duke, Ist Lieut. (MC) 
U.S.A., Fitzsimons General Hospital, Den- 
ver, Colorado. 


NOTES, CASES, INSTRUMENTS 317 


Comment. This cyst might simply be called 
a scleral cyst as it resembles this type of 
cyst as described briefly in the Atlas and 
Textbook of Ophthalmic Pathology. Also, 
it could have arisen from a misplaced rest 
of conjunctival epithelium. In this instance, 
it would be analogous to the epidermal in- 
clusion cyst which is often found located 
deep in the dermis. 

Gross. This specimen fixed in formalin 
consists of a small flat piece of tissue, 
roughly square, measuring 4.0 by 4.0 mm. 
Two opposing edges are folded slightly sug- 
gesting that this was originally a cyst wall. 
The tissue is gray and translucent and sev- 
eral vascular channels may be seen in its wall. 
The entire specimen is submitted for em- 
bedding. 

Microscopic. The tissue is composed of a 
moderately thick wall of fibrous tissue and 
collagen fibers. Very little elastic tissue is 
noted in this wall. Occasional small vascular 
channels are noted. One surface of this wall 
is lined by a layer of epithelial cells, three 
or four cells in thickness. The superficial cells 
tend to be flattened or squamous, whereas the 
deeper cells and more basal cells are round, 
oval, or polygonal in shape. No glandular 
structures or hair follicles are noted. 

David Whitney Building (26). 


Dr. Paul Cibis, School of Aviation Medicine, 
Randolph Field, Texas, suggested the use of vertical 
prisms to superimpose the stereopictures. 


OPHTHALMIC MINIATURE 


July 5 (Lord’s day). About four in the morning took four pills of 
Dr. Turberville’s prescribing, for my eyes, and they wrought pretty 


well most of the morning. 


Pepys’ Diary, 1668. 
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Abstracts of papers read at the VIII Annual Clinical Conference of the Staff and Wills Eye 
Hospital Ex-Resident Society 


Philadelphia, Pennsylvania 
February 17 and 18, 1956 


The effect of Chlorpromazine upon the in- 
traocular pressure of experimental ani- 
mals. Satya Dev Paul, M.D., and Irving 
H. Leopold, M.D. 


Thorazine (Chlorpromazine) was ad- 
ministered by intramuscular injection and 
topical application to the eye. Various 
dosages from 1.0 mg. to 100 mg. were used 
in 66 rabbits and 18 cats. 

In the lowest dosage the fall in intra- 
ocular pressure was within experimental 
error. Doses of 50 to 100 mg. produced 
significant fall in intraocular pressure in 
both rabbits and cats. The effect of the 
drug on the pupil in these two groups of 
animals was varied. In rabbits it produced 
miosis and in cats mydriasis. 

Local application of the drug had no 
hypotensive effect and was irritative to 
the eye. The site of action of this hypo- 
tensive agent was not determined. 


The effect of age upon lens metabolism. 
Harry Green, Ph.D., Shirley A. Solo- 
mon, A.B., and Irving H. Leopold, M.D. 


The metabolic activity of lens obtained 
from three-year-old rabbits was compared 
with that from three-week to one-month- 
old rabbits, with respect to the ability to 
convert glucose to lactic acid under anae- 
robic conditions, The results with cell-free 
lens extracts show that the old lens can 
metabolize fructose diphosphate as read- 
ily as the young lens, but that there is a 


diminished ability to convert glucose to 
fructose diphosphate. Thus it appears that, 
in the aging of a rabbit lens, there is an 
associated slowing down of the anaerobic 
carbohydrate metabolism. 


C-reactive protein as applied to clinical 
and experimental uveitis. Michael I. 
Wolkowicz, Joseph W. Hallett, M.D., 
and Irving H. Leopold, M.D. 

Blood serums of 103 patients were 
tested for the presence of C-reactive pro- 
tein. The results emphasize the prevalent 
opinion that in a large percentage of pa- 
tients with uveitis an association between 
uveal tract inflammation and systemic 
disease can be demonstrated, Studies of 
the aqueous humor of rabbits’ eyes sug- 
gest that the C-reactive protein determina- 
tion may be helpful in classifying the mis- 
cellaneous group of uveitis on the basis 
of etiologic factors. 


The influence of cyclodiathermy on cho- 
roidal circulation. Gerard M. Shannon, 
M.D., and Irving H. Leopold, M.D. 
The effect of angiodiathermy on intra- 

ocular pressure was studied in experi- 

mental animals and evaluated by three 
techniques. The tension was measured by 

a Schietz tonometer and the untreated 

eye used as a control in each animal. The 

tension was recorded before application 
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of diathermy and at appropriate intervals 
thereafter. At each interval when the ten- 
sion was recorded, using the scleral de- 
hydration technique, Kodachrome trans- 
parencies were made, thus recording the 
changes in choroidal circulation, The 
treated eyes were then injected with a 
plastic preparation and the specimens cor- 
roded, allowing the cast to be evaluated 
for changes in the choroidal circulation. 
Lastly, a series of specimens was prepared 
and stained for histologic study. 

The study indicates that the influence of 
diathermy upon the intraocular pressure 
depends on whether the arteries or veins 
are treated. When the veins are treated, 
there is a rise in intraocular pressure 
which may be due to edema and engorge- 
ment. This soon subsides and the tension 
returns to levels similar to those found 
preoperatively. When the arteries are 
treated, a transient initial rise in intra- 
ocular pressure occurs. It is less than is 
seen when veins are treated. In a few 
animals a fall in tension occurred for short 
periods of time. When the anterior seg- 
ment is deprived of its blood supply, ne- 
crosis results. It was also observed that, 
although the blood flow is re-established 
in three to four weeks, the ciliary body 
involved shows the effects of the angio- 
diathermy for several months. 


ations on scleral resection. Enrique 
Wudka, M.D., and Irving H. Leopold, 
M.D. 


Lamellar scleral resections were per- 
formed in albino rabbits and their prog- 
ress followed by microscopic and ophthal- 
moscopic observations. Unfolding of the 
resected sclera occurred in one to two 
weeks after surgery. Local and general 
changes of a transitory nature were ob- 
served in the choroidal circulation. Tem- 
porary detachment of the retina occurred 
in the resected area. 

The beneficial effects of the operation 
are believed to be due to transitory ap- 
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proximation of the external ocular coats 
to the detached retina. 


Treatment of iris cysts with electrolysis. 
Patrick J. Kennedy, M.D. 


Six cases in which treatment of iris 
cysts by electrolysis was successful are 
reported. Four of these occurred after cat- 
aract extraction. One case occurred spon- 
taneously in an 18-year-old female. Two 
of the cysts required two treatments, The 
only complication was a mild iritis which 
responded rapidly to therapy. 

It is believed that electrolysis offers the 
best and safest method at the present time 
for the treatment of iris cysts. 


A plastic operation for enucleation of the 
eye. Edmund B. Spaeth, M.D. 


The procedure consists of simple enu- 
cleation and insertion of an implant into 
the socket and securing a small mucous 
membrane graft to the under surface of 
the conjunctiva. 

This mucous membrane graft when at- 
tached to the conjunctiva forms a small 
pocket which receives a short curved hook 
which is fastened on the back of a tempo- 
rary conformer and later on the back of 
the prosthesis. Inserting the hook into this 
small pocket provides better rotation of 
the prosthesis. 


Beta irradiation as an adjunct to glaucoma 
surgery in the Negro. Wilfred E. Fry, 
M.D., and Louis B. Cohen, M.D. 


It is generally recognized that the re- 
sults after glaucoma surgery in the Negro 
race are not as satisfactory as in other 
races. The deeper pigmentation found in 
the iris may be a particularly important 
factor. 

After performing the iridencleisis oper- 
ation in these patients, beta irradiation is 
immediately applied to the wound. This 
provides better results than were obtained 
otherwise. 
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An initial evaluation of prednisone ther- 
apy. James F. O’Rourke, M.D. 


Prednisone has five times the potency 
of cortisone and hydrocortisone in both 
the prophylactic and the active treatment 
of acute animal uveitis. The time required 
for clearing and the onset of therapeutic 
effects is not apparently decreased. 

Clinical studies indicate that the best 
results are obtained in acute nongranulo- 
matous iridocyclitis. The over-all response 
of chronic lesions of the anterior segment 
is not encouraging. 

A selective response to one steroid only 
was exhibited by certain posterior-seg- 
ment lesions, This is interpreted as an 
expression of lesion or species specificity. 
Such specificity might explain the failure 
of prednisone to elicit a response in certain 
cases. There is a paucity of side effects. 


Eye disorders associated with neurosur- 
gical diseases of the brain and nervous 
system. Rudolph Jaeger, M.D. 


Eye disorders of various kinds are cared 
for by the neurosurgeon. They are to be 
differentiated from those conditions which 
are purely ophthalmic. There can be no 
sharp line of division where one specialist 
leaves off and another takes over. Certain 
conditions require surgical therapy even 
after the ophthalmologist has made a pre- 
cise diagnosis. 

The major problems are associated with 
tic douloureux, intracranial aneurysm, 
cerebellar pontine tumor, and cancer 
around the orbit. Motor disturbances, such 
as extraocular palsy, caused by tumor in 
the orbit and cranial cavity must be cured 
by surgical methods, Surgical treatment 
for the various facial tics holds some 
promise for partial relief, 

There are many surgical problems as- 
sociated with lacrimation, the phenom- 
enon of Horner's syndrome, and migraine. 
A much larger problem is that associated 
with a loss of vision by pressure on the 
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optic nerves and visual centers and by 
choked discs. 


Sodium saccharine for testing the patency 
of the lacrimal passages. Edward |. Lip- 
sius, M.D. 


The patency of the lacrimal passages 
was studied by instilling a 10-percent so- 
dium-saccharine solution into the conjunc- 
tival sac. Sodium saccharine is used be- 
cause of its easily detected sweetness, 
which is not unpleasant, and because of 
its solubility. After passing through the 
lacrimal passages and the nose into the 
throat, the solution may be tasted. It is 
soluble in a 50-percent solution which 
may be instilled into the eye but is some- 
what irritating. The 10-percent solution 
is used because it is only mildly irritating 
and is still sweet enough to be identified. 

The advantage of the test is that it 
simulates physiologic conditions, whereas 
forceful irrigation with a syringe and lac- 
rimal needle does not. Successful irriga- 
tion may not, in some cases, prove there 
is adequate tear drainage. In three per- 
cent of cases in which there is no clinical 
disturbance of lacrimal drainage and no 
tearing, the patient is unable to taste the 
saccharine. 

When the test is positive, the saccharine 
is usually tasted in five to 17 minutes 
but it may take nearly an hour. Usually 
the sensation is that of sweetness but 
some patients find the taste bitter and 
others are unable to identify the taste, al- 
though they note that they taste some- 
thing different. The taste, usually de- 
scribed as coming from near the nose, may 
persist for many hours, Because of this, 
only one side can be tested by this method 
in one day. 

A false positive test may occur if the pa- 
tient gets the saccharine on the fingers 
and transfers it to the mouth. At present, 
this test is advocated only as an easily per- 
formed qualitative test which has no seri- 
ous complications. 


SOCIETY PROCEEDINGS 
Edited by Donatp J. Lyie, M.D. 


MEMPHIS EYE, EAR, NOSE, 
AND THROAT SOCIETY 


MALIGNANT EXOPHTHALMOS TREATED WITH 
ACTH AND CORTISONE 


Dr. H. Conpron presented a 57-year-old 
white man who was admitted to the Kennedy 
Veterans Hospital on February 19, 1954, as 
a transfer from the Veterans Hospital in 
Marion, Illinois. The patient’s complaint was 
marked swelling of both eyes, lids, and pro- 
trusion of both globes. His history dated 
back to May, 1953, when he first noticed 
the lids of both eyes swelling. This was 
gradually followed by developing exoph- 
thalmos in both eyes. At first the vision did 
not diminish; in fact, both eyes “tested 
20/20 in January, 1954.” 

Because of the continued exophthalmos, 
the patient saw a private physician in July, 
1953, who fitted him for glasses. This did 
not improve his condition so the physician 
placed him on eyedrops, the nature of which 
is not known. This likewise did not cause 
any improvement. 

The patient was then hospitalized for a 
diagnostic work up. However, nothing posi- 
tive was found. The exophthalmos and 
swelling continued and he was next sent to 
the MeMillian Clinic in St. Louis. Here 
also nothing of diagnostic significance was 
found. 

From the McMillian Clinic the patient 
entered the Marion Veterans Hospital in 
Marion, Illinois, in February, 1954. From 
this hospital he was transferred to Kennedy. 
He states that, since January, he has had 
marked visual loss in both eyes but has not 
noticed any great progression of the exoph- 
thalmos. 

Physical examination. A well-developed, 
57-year-old white man, slightly obese, in no 
acute distress. No gross abnormality of gait, 
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status, or body symmetry. Grossly, there is 
evidence of bilateral exophthalmos and 
rather marked swelling of the lids of both 
eyes. Blood pressure is 140/80 mm.Hg. The 
heart sounds are regular in force, rate, and 
rhythm. No murmurs were audible. The 
lungs seemed to be clear. Abdominal ex- 
amination revealed well-healed, _ bilateral 
herniorrhaphy scars; no organs were 
palpable. 

Laboratory findings. Complete blood 
count: within normal limits. Serologic test 
for syphilis: negative. Urinalysis: negative. 
NPN: 27 mg. percent. Fasting blood sugar 
72 mg. percent. The blood calcium was 
5.1 mEq/\. The inorganic phosphorous was 
1.65 mEq./l. Total protein 6.5 gm. percent. 
Albumin 5.9 and globulin 2.6 percent, The 
cholesterol was 205 mg. percent. 

Eye examination. Special eye examination 
at the time of admission revealed the fol- 
lowing: Vision: R.E., 18/400, pinhole no 
change, with glasses 20/400, JO; L.E., 
15/400, pinhole 20/400, with glasses 20/400 
and JO. Correction was: R.E. +3.5 D.sph.; 
L.E., +2.5 D.sph.; with a +1.75 add. 

External examination. Palpebral openings 
were 17 right and left. Exophthalmometer 
reading : right 24, left 24 with a base of 108 
mm. Extraocular muscle examination showed 
limitation of all movements, especially severe 
limitation of upward gaze. Tension was 
25/37 mm. Hg (Schigtz). The pupils were 
small but reacted slightly to light. It may be 
noted that the patient was on pilocarpine. 
There was swelling of the lids of both eyes 
and moderate chemosis and conjunctival in- 
jection. The globes were firm and did not 
compress easily into the orbit. Corneas of 
both eyes were clear and the lids closed 
normally over the corneas. No corneal ex- 
posure was evident. The anterior chambers 


were deep. 
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Internal examination of the eyes. The 
veins appeared dark and slightly engorged. 
No papilledema was evident. The entire 
fundus could not be visualized due to the 
small pupil. There was cupping of both 
nerves ; however, it did not seem to be glau- 
comatous in type. Fields showed a relative 
scotoma, 15 degrees in diameter, centrocecal 
in position, in the left eye. In the right eye 
there was a 20-degree temporal contraction 
with an inferior quadrant contraction ex- 
tending to the point of fixation. The blind- 
spots could not be plotted. The initial eye 
examination seemed to point to a_ thyro- 
tropic type of exophthalmos and a glaucoma 
secondary to the exophthalmos. 

Following admission the patient was 
started on pilocarpine (two percent) drops, 
one to each eye every four hours, and he has 
been maintained on this medication since 
admission. A basal metabolism rate on 
Vebruary 25th was reported as plus nine per- 
cent, X-ray studies of the skull and the orbits 
were reported as: 

“There is no evidence of any gross 
osseous abnormalities. There is no evidence 
of increased intracranial pressure and the 
sella turcica is smooth in outline and within 
normal proportional dimensions, The orbital 
fossa appears to be intact. Both optic 
foramina are outlined and show no evidence 
of any erosion to suggest an expanding 
lesion.” 

The patient has been followed daily in the 
eye clinic and is being worked up on the 
medical service. At present he is undergoing 
iodine-uptake studies. With his daily ob- 
servation in the eye clinic the tension in both 
eyes has ranged considerably from a low of 
29/21 mm.Hg to a high of 60/42 mm.Hg, 
despite the fact that pilocarpine has been 
continued. 

Clinically the exophthalmos has not ap- 
peared to improve or become worse; how- 
ever, he has shown daily changes in the 
amount of lid edema and conjunctival 
chemosis. One day there will be a moderate 
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amount of edema and the next day he will 
go back to his appearance on admission. 
This has changed repeatedly from bad to 
worse and then back again. 

The patient has also noted extreme varia- 
tion in visual acuity from the marked visual 
loss at the time of his admission; vision on 
March 2nd with correction was R.E., 20/60; 
L.E., 20/40; on March 7th acuity had gone 
back to 20/300 in both eyes. The medical 
service confirms a thyrotropic origin for the 
condition and has decided to initiate the fol- 
lowing therapeutic regime: 

The patient was started on 400 mg. of 
intramuscular cortisone daily and 120 units 
of ACTH in gelfoam. On this medication 
the eye complaints clinically improved both 
subjectively and objectively. There was 
marked diminution in the amount of con- 
junctival edema and chemosis and, although 
the exophthalmometer reading showed only 
a one-mm. drop in the exophthalmos, the pa- 
tient subjectively appeared to be markedly 
improved. The patient’s vision returned to 
20/25 with correction in both eyes, The 
tension was normal with the subsidence of 
the conjunctival edema. This high dosage of 
cortisone and ACTH was maintained for 
approximately 10 days, following which the 
dose was gradually reduced, followed by a 
slight increase in the conjunctival edema. 
He was started on thyroid, gradually increas- 
ing the dosage up to 1.5 gr. daily. On this 
medication the patient apparently held his 
own as far as his eye complaints were con- 
cerned. He was discharged to return in one 
month for recheck and was told to continue 
with his thyroid daily. He was also given 
cortone drops to be applied locally to each 
eye. 

The patient returned to the hospital in 
approximately one month with marked re- 
currence of the malignant exophthalmos 
which had been present for two weeks. His 
vision has decreased to 20/400 in both eyes. 
Tension was 33 mm. Hg, O.U. There was 
marked conjunctival edema and exoph- 
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thalmos. The patient apparently had had a 
coronary insufficiency attack which may or 
may not have been associated with his thy- 
roid therapy. He was again placed on ACTH 
and cortisone and the possibility of pituitary 
radiation was more seriously considered. 


RECURRENT PTERYGIUM 


Dr. Henry G. Farisn presented a 46- 
year-old white woman, who was first seen 
in the eye clinic of the John Gaston Hospital 
on August 3, 1953. Her complaint at that 
time was an extensive recurrent pterygium 
with symblepharon, O.D. She had had five 
pterygium operations by two private oculists 
since the late 1940's; the present lesion was 
the sixth recurrence. She was sent to a pri- 
vate radiologist by the second oculist but it 
could not be determined if the radiation ad- 
ministered to the right eye was X rays or 
beta rays. There were approximately 12 
visits to the radiologist. 

On the first admission the clinic notes 
state that there is a pterygium “which covers 
a vast portion of the cornea,” and “the in- 
ternal canthus is markedly closed since the 
lids are attached together somewhat, and 
there is apparently some uniting of the lids 
with the conjunctiva of the eye itself.” 

Visual acuity was recorded as: O.D., 
20/70; O.S., 20/25. She could read J5 with 
correction and J8 without correction. 

On September 2, 1953, she was admitted 
to hospital where the pterygium was removed 
and a mucous membrane graft applied after 
separation of the symblepharon, Following 
the operation she did very well until October 
2%h when more scar tissue formed on the 
cornea. This was cut and rubber tissue was 
sewed into the upper fornix. It was finally 
removed a few days later because of corneal 
abrasions. On November 19th, vision in the 
right eye was recorded at 20/200. 

It was noted on February 4, 1954, that the 
pterygium was recurring. One week later 
it was excised from the cornea and turned 
up into the upper fornix where it was 
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sutured with 5-0 silk. At this time 50 mg. 
of beta radium were applied to the cornea 
for three minutes. This was followed, in the 
subsequent two months, by a total of 23 
minutes of beta radiation given at weekly 
intervals. 

Throughout this period an increasing 
opacity of the lens in the right eye was 
noted. On August 5, 1954, her vision was 
10/200, O.D., and she was experiencing 
difficulty with peripheral vision. All beta 
radiation was stopped after May. 

A cataract extraction was advised and she 
was operated upon August 27th. The ex- 
traction was very difficult and was extra- 
capsular through a complete iridectomy, The 
lens dislocated immediately after grasping 
with the capsule forceps and threatened to 
reclinate into the vitreous. It was finally 
necessary to use a spoon to deliver the lens. 
As the lens was delivered there was a small 
loss of vitreous, All of the capsular remains 
could not be removed. 

The eye did not heal well postoperatively 
and finally dehisced to the extent of about 
three mm. at the 2-o’clock position. On Oc- 
tober Ist, a resuture was performed with 
three 6-0 chromic sutures and without a 
flap. It was thought that a flap would be 
inadequate and could not be well dissected 
because of the previous multiple surgical 
traumatism in the area. This repair did not 
last long and the wound had again dehisced 
on the fifth postoperative day. She was again 
returned to the operating room and this time 
a conjunctival flap was dissected, with difh- 
culty, from the 10- to the 4-o'clock positions. 
With these maneuvers an opaque gelatinous 
material, which had the appearance of cap- 
sule remains, mixed with vitreous, was ex- 
pressed from the gaping area. The corneo- 
scleral incision was again sutured, this time 
with three 6-0 silk sutures, The flap finally 
retracted and the suture line held, She was 
discharged to the clinic on October 20th 
with vision in the right eye down to hand 
movements. At no time was there any great 
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degree of inflammatory reaction. The an- 
terior chamber was always deep, even when 
the incision was open, 

Since discharge from the hospital she has 
been followed frequently in the clinic. There 
is a definite cleft remaining in the area of the 
incision which has the appearance of an iris 
prolapse but, under the slitlamp, is definitely 
not a prolapse. 

She returned for routine check up on 
November 29th and it was noted at that time 
that she had an affection of the left eye. 
There was minimal inflammation but the 
posterior surface of the cornea was covered 
with mutton-fat keratic precipitates. The 
fundus was indistinct because of vitreous 
haze. At this time vision was: O.D., light 
perception only; O.S., 20/50. 

(In dilating the left pupil the remains of 
posterior synechias were noted on the sur- 
face of the lens. She was admitted with a 
tentative diagnosis of sympathetic oph- 
thalmia. However, specific treatment was 
withheld except for atropinization until tu- 
berculous involvement was eliminated by the 
PPD test, which was negative in the first 
strength after 48 hours. ACTH was then 
given (20 units, twice daily) for one week 
and 20 units a day for the next week. Corti- 
sone drops every two hours were pre- 
scribed. The keratic precipitates cleared 
quickly as did the vitreous haze, to a large 
extent. Vision in the left eye is now 20/40 
~—2 and she can now count fingers at two 
feet, O.D. There is still staining of the 
scarred incision area, The intraocular pres- 
sure is 32/19 mm.Hg and there does not ap- 
pear to be a fistula into the anterior cham- 
ber, as tested with fluorescin. 

The diagnosis on the right eye was: (1) 
Recurrent pterygia with symblepharon ; (2) 
radiation cataract; (3) cataract extraction, 
extracapsular, with failure of the corneo- 
scleral incision to heal, and dehiscence. 

The differential diagnosis for the left eye 
was: (1) Sympathetic ophthalmia; (2) ana- 
phylactic reaction to lens protein of the 
right eye; (3) tuberculous uveitis, 
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RETINAL CYST 


Dr. Atice R. Deutscn presented the case 
of Mr. O. H. who was seen for the first time 
in March, 1951. At this time his fundi were 
normal and his vision 20/20, J1, with correc- 
tion. 

He returned in March, 1953, stating that 
he needed a change in his glasses. At that 
time his left eye was unchanged. His distant 
correction equalled +0.5D. sph. ~ +0.5D. 
cyl. ax 20°, identical with the one in 1951, 
with an add of +2.00 he saw J1. The right 
eye could only be corrected to 20/70 and 
J12. The anterior segment of the right eye 
was normal and the media were clear. The 
dise margins were mildly blurred. The mac- 
ula region appeared very swollen, grayish 
and granulated, and separated toward the 
rest of the fundus by a sharp oval glittering 
line. A large relative central scotoma was 
present. No metamorphopsia or micropsia 
was complained of. A tentative diagnosis 
of central angiospastic retinopathy was made 
and vasodilators (nicotinic acid, 50 mg., 
three times a day) were prescribed. Mr. H. 
was advised to have a complete physical 
examination and to be treated for a severe 
alveolar pyorrhea. 

He was not seen or heard from until 
January 16, 1954, when he reported that he 
could now read without lenses which he had 
not been able to do for 15 years, He had had 
a physical examination which was nega- 
tive. He also had seen his dentist. His left eye 
again was unchanged. The right eye needed 
a correction of —4.0D. sph. — +0.75.D 
cyl. ax. 170° as compared with his former 
correction (+0.5D. sph. — +0.5D. cyl. ax. 
180°). With the new correction he saw 
20/30+2 and read J3 without correction at 
about 25 cm. 

The anterior segment was normal and the 
media were clear. No remarkable refractive 
difference was visible in the center and 
periphery of the pupil, when the pupil was 
dilated, but the shadows in the periphery 
appeared very irregular. When the lens was 
examined with the slitlamp, the central in- 
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terval appeared moderately opaque and the 
posterior Y stood out clearly. The planes of 
discontinuity were accentuated, especially 
the anterior surface of the adult nucleus. 
Otherwise the cortex was clear except for 
some scattered dotlike opacities. 

The disc was normal on funduscopic ex- 
amination and the arteries normal for the 
patient's age. The macular region in an area 
of about 1.0 by 1.5 disc diameters seemed to 
be swollen but crystal clear. The normal re- 
flexes were obliterated and a broad glittering 
band separated this area from the rest of the 
fundus, which was normal. At this time the 
lesion was thought to be either a flat detach- 
ment or a retinal cyst. 

When the fundus was examined under the 
Hruby lens, a large clear cleft was visible in 
the central retina, broadest in the center of 
the lesion and gradually attenuated toward 
the edges; the internal limiting membrane 
was easily and distinctly visible in the optical 
section and the external retinal layer ap- 
peared as a hazy but transparent stripe in 
front of the chorioidal band. 

The diagnosis of either a large flat intra- 
retinal cyst or a partial retinal schisis was 
therefore confirmed. The apparent preserva- 
tion of the neuroepithelium explains the 
good visual acuity and the absence of a cen- 
tral scotoma, a fact frequently mentioned in 
fundus changes after central angiospastic 
retinopathy. It may be questioned whether 
the change in refraction was caused by the 
change of the refractive index in the retina 
itself or whether it was due to beginning 
nuclear sclerosis which was undoubtedly 
present. 

Daniel F. Fisher, 
Secretary, Eye Section. 


NEW ENGLAND 
OPHTHALMOLOGICAL 
SOCIETY 
December 15, 1954 


The 421st meeting of the New England 
Ophthalmological Society was held at the 


Massachusetts Eye and Ear Infirmary, Bos- 
ton. 

The afternoon session consisted of the 
presentation of several interesting clinical 
cases followed by a pathology conference 
conducted by Dr. Taylor Smith of the Path- 
ology Department. Dr. Smith presented 
slides and reviewed the clinical histories on 
a number of patients with retinoblastoma 
who had received several different types of 
treatment. It was his conclusion that no one 
type of therapy is a solution to the problem 
and that, even in cases where X-radiation, 
diathermy, and nitrogen mustard have all 
been used in treatment, there have been 
many failures. However, in summary, he 
expressed the opinion that, in our present 
state of knowledge, some combination of 
these three forms of treatment offers the best 
possibility of helping the patient to survive. 


Following the business meeting at the 


evening session, two papers were presented. 


CAVERNOUS HEMANGIOMA 


Dr. WILLIAM Stone, JR., of Boston, pre- 
sented a report on a patient with a cavernous 
hemangioma of the orbit which had been 
removed by exploration of the orbit from a 
conjunctival incision. Dr. Stone deseribed 
the approach that he used, reflecting the 
conjunctiva from the temporal area and 
retracting the globe nasally, thus exposing 
the muscular cone. The orbital tissue was 
held out of the way of the surgeon by use 
of Serrefine clamps and an excellent ex- 
posure of the area resulted. 

Dr. Stone described the ultimate removal 
of the tumor mass by means of compressing 
the blood from the substance of the tumor 
and dissecting it out in its capsule. He had 
opened the orbit the day before for biopsy 
of the tumor. A clean removal was obtained 
and the orbit was easily closed. Dr. Stone ex- 
pressed the opinion that by using the ap- 
proach described, he had avoided the need 
of using a Kronlein approach with its at- 
tendant technical difficulties. 

Discussion. Dr. Vircit Casten pointed 
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out that the approach described is one which 
many ophthalmologists have found useful 
for benign lesions in the orbit. In his experi- 
ence this type of tumor is one of the most 
satisfactory from the surgeon's point of 
view and that, when an anterior orbital ap- 
proach, such as described in the paper, is 
used, the surgeon could generally anticipate 
encountering little difficulty. He reviewed 
the various types of treatment for heman- 
gioma, concluding that surgery is better than 
sclerosing solutions, X-ray therapy, or 
diathermy. 


FUNCTIONING AND NONFUNCTIONING BLEBS 


Dr. Peter C. Kronreip, Chicago, spoke 
on this subject. An abstract of his paper 
follows: 

Opinions concerning the mode of action of 
the so-called filtering operations are still 
very much divided. In a good many of their 
cases, Devoe (Tr. Am, Ophth. Soc., 48:119, 
1950) and Meyer (Am. J. Ophth., 35 :788, 
1952) questioned the applicability of the 
theory of fistulation and suggested a neuro- 
vascular mechanism as the basis of the nor- 
malization of tension that had occurred after 
iridencleises or sclerectomies. 

Sourdille (Bull. Soc, frang. ophtal. 65: 
179, 1952) reported close correlation be- 
tween filtration and success of iridencleises, 
on the one hand, and between absence of fil- 
tration and failure of the operation, on the 
other. R. Weekers, a key figure in this 
field, stated in a number of earlier publica- 
tions (1948-1951) that the tension-lowering 
effect of the iridencleisis did not require fis- 
tulization. Particularly pertinent to the pres- 
ent topic is Weekers’ remark that the per- 
sistence of a small focus of conjunctival 
edema after iridencleises did not demonstrate 
with certainty that this area is a site of real 
filtration. 

Neurovascular changes in the uvea were 
assumed to be the principal tension-regulat- 
ing factor until the advent of tonography 
and fluorometry made more quantitative an- 
alyses of the fluid exchange of the human 
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eye possible. These methods, in the hands of 
Weekers, as well as in the hands of other 
investigators, showed clearly that the iriden- 
cleisis in chronic glaucoma normalized the 
ocular tension not by changing the rate of 
flow through the anterior chamber, but by 
lowering the resistance to outflow (by rais- 
ing the coefficient of outflow). Weekers ad- 
mitted the possibility of filtration into the 
subconjunctival space where the operative 
scar was bulky and distended by liquid. Fre- 
quently, however, in his cases, the surgical 
scar was small and flat and the ocular ten- 
sion strictly normal. In these cases Weekers 
suggested the possibility of a favorable, re- 
sistance-lowering effect of the iridencleisis 
upon the natural outflow channels. 

Best suited for the study of the problem at 
hand are chronic glaucomas with known flow 
characteristics before and after the surgery. 
It usually takes several months before a fairly 
steady-state with regard to the ocular tension 
and the coefficient of outflow is reached. Nar- 
row-angle (angle-closure) glaucoma or sec- 
ondary glaucomas are not suited for the pur- 
pose of this study since most of them have 
a very considerable outflow facility through 
their natural channels, making the outflow 
through other channels only a fraction of the 
total. In the presence of a very considerable 
outflow through natural channels a small 
amount of flow through surgically produced 
channels is difficult to demonstrate. 

In presenting his findings in chronic glau- 
comas the speaker followed a classification 
based upon biomicroscopic characteristics 
of the external site of the operation, similar 
to Pillat’s original classification. Group or 
type one in this classification considers the 
blebs or filtering cicatrices in the strict sense, 
that is localized anemic, partly dense and 
partly thin-walled and thin-partitioned, multi- 
chambered structures. Type two has the dif- 
fuse, milky, pitting edema of the conjunctiva 
that many observers seem to have over- 
looked. Type three is characterized by 
crystal-clear thin conjunctiva stretching 


tautly over the clearly visible exteriorized 
piece of iris. Type four bears a superficial 
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similarity to type one in that there is a lo- 
calized elevation which, in contradistinction 
to type one, is solid and as well as or better 
vascularized than the surrounding conjunc- 
tiva. Under type five are classified the ex- 
ternal appearances characterized by small, 
flat, or slightly elevated opaque areas the 
nature of which, edema or scarring, cannot 
be determined by biomicroscopy alone. There 
exist mixtures of type one and two, transi- 
tional forms between two and three and one 
and four. 

Blebs of type one are present in a large 
majority of truly successful, that is, com- 
pletely tension-normalizing, iridencleises or 
sclerectomies, Biomicroscopically as well as 
histologically these blebs are made up of 
mixtures, in greatly varying proportions, of 
dense fibrous areas, on the one hand, and 
delicate cystic, thin-walled and thin-parti- 
tioned areas, on the other. The latter areas are 
concerned with the function of the bleb since 
their degree of development closely parallels 
the lowering of the tension. The coefficient of 
the facility of outflow in blebs of type one 
varies from 0.15 to 0.6, the higher coefh- 
cients being associated with lower or very 
low tensions. Transconjunctival passage of 
aqueous can be demonstrated by placing 
filter-paper discs or other absorbent materials 
over the thin-walled portions of the bleb. 
Rarely one finds blebs of type one associated 
with insufficient lowering of the tension. 
Close biomicroscopic examination of these 
cases reveals only small, thin-walled areas 
and usually no internal, gonioscopically visi- 
ble opening. 

External appearance of type two is prob- 
ably the ideal operative result. The ocular 
tension is usually lowered and the coefficient 
of outflow raised to the normal level. No 
transconjunctival transfer of aqueous is 
demonstrable. The subconjunctival filtration 
of aqueous may be made more conspicuous 
by external pressure applied against the 
lower half of the globe, 

External appearance of type three after 
iridencleises in cases of chronic open-angle 
glaucoma is associated with failure of the 
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operation, that is no lowering of tension or 
raising of the co-efficient of outflow. If the 
anterior chamber was absent for several days 
after the operation, the outflow may actually 
be worse than before the operation. 

External appearances of type one, two, 
one plus two, three, and four make up 92 to 
93 percent of all the operated eyes. There 
remain seven to eight percent of operated 
eyes in which the external appearance is that 
of type five or, perhaps, that of the border- 
line condition between one and four and 
three and five. In some of these cases the 
operation has definitely resulted in normali- 
zation of tension and improvement of out- 
flow. In such cases the presence of sub- 
conjunctival filtration is suggested by a test 
(Kronfeld and McGarry, Tr. Am. Ophth. 
Soc., 48:107, 1951) which consists of de- 
termining the drop in ocular tension caused 
by applieation of external pressure by means 
of a dynamometer, to several different por- 
tions of the globe. Application of the dy- 
namometer to the operative site interfers 
with the filtration through that area and 
therefore is followed by a smaller drop in 
tension than application of the same amount 
of external pressure to other sites on the 
surface of the globe. The speaker asked that 
this test be used in cases where the presence 
of subconjunctival filtration cannot be con- 
clusively demonstrated by biomicroscopy 
alone. 

Transconjunctival or subconjunctival fil- 
tration is suggested by a relative insensitivity 
of the outflow to conditions exemplified by 
Valsalva’s experiment. This experiment 
causes in normal eyes a very sharp rise in 
tension which is usually very slight in eyes 
with functioning blebs of type one, two, or 
five. 

Discussion. Dr. PAUL CHANDLER pointed 
out that in DeVoe’s series which Dr. Kron- 
feld had cited, Dr. DeVoe had no record of 
the type of glaucoma he was dealing with, 
and that when trephination is done for 
narrow-angle glaucoma there is no need for 
filtration, since the iridectomy cures the pa- 
tient. He added that there are very few 
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patients with open-angle glaucoma who fail 
to show evidence of filtration and still have 
normal tension and normal tonographic 
measurement of outflow. However, he men- 
tioned one of his own patients who has had 
bilateral trephinations who does not show 
any clinical evidence of filtration from objec- 
tive examination of the appearance of the 
eye, and yet the patient has normal tension 
in both eyes with normal tonographic meas- 
urements. He added that this patient had 
had a preoperative tonographic workup that 
had definitely shown the outflow to be in 
the range of glaucoma, He thought that this 
indicated some mechanism of filtration had 
been established, although there was no bleb 
and no other clinical evidence of filtration. 
He went on to state that, in regard to the 
theory of a neurovascular mechanism to 
cure glaucoma—‘‘Fie on it’! He cited numer- 
ous cases of narrow-angle glaucoma in which 
operations have been done and failures re- 
sulted, all of which showed inadequate opera- 
tive procedures. The failures were the re- 
sult of not making complete holes in the iris 
in these narrow-angle cases. He added that 
he agrees with Dr. Weekers, that is, “no 
drainage, no cure’; never mind the neuro- 
vascular reflexes. 

Dr. Morton GRANT commented on the 
Valsalva experiment described by Dr. Kron- 
feld, raising the question as to whether the 
rise in tension was not due to engorgement 
of the vascular bed in the eye rather than 
obstruction to outflow because the tension 
rises so fast in this experiment ; and whether 
the failure of the Valsalva test to show a 
marked rise in pressure, in patients who 
have had filtration surgery, might not be due 
to the fact that the initial tension was lower 
in these patients. If such were the case, the 
same increased volume within the eye might 
produce less effect on the pressure of the 
eye than if the initial pressure were higher. 
He asked Dr. Kronfeld two questions; the 
first, whether Dr. Kronfeld had observed any 
evidence to indicate that the aqueous veins 
gradually close following a trephination or 


other filtration procedure, and that, when this 
happens, if the filtration operation itself 
fails, the glaucoma would be worse than 
before. (He cited a theory of Dr. H. Gold- 
mann as the background for this question. ) 
The second question was whether Dr. Kron- 
feld had made tests for aqueous outside of 
the eye following cyclodiathermy procedures, 
because in some of the patients at the Massa- 
chusetts Eye and Ear Infirmary, there were 
some definite blebs formed over these surgi- 
cal wounds which seemed to indicate evi- 
dence of filtration. 

Dr. Kronrecp agreed with Dr. Chandler 
that too many surgeons today are striving 
for a minimum sized iridectomy and, as a re- 
sult, have ended with a partial iridectomy in 
which the iris has not been completely punc- 
tured. In reply to Dr. Grant's discussion, he 
stated that in his Valsalva experiments the 
initial tension had been the same in the con- 
trols as in the tested subjects, one of the 
controls being himself where the tension 
normally runs around 16 mm. Hg. He ex- 
pressed the opinion that the Valsalva test 
does indeed indicate the patency of outflow 
channels. In reply to Dr, Grant, Dr. Kron- 
feld stated that, in his opinion, the nor- 
mal outflow channels usually remain pa- 
tent and that, in these patients, even with 
filtering blebs present, aqueous veins can be 
observed. He feels that the filtration which 
occurs following surgery is a combina- 
tion of that which normally takes place 
through the iris meshwork into the canal of 
Schlemm, assisted by the filtering bleb as a 
result of the operation. He states that this is 
particularly true in patients in whom the 
chamber has been formed most of the time; 
that is, when the postoperative flattening of 
the chamber is minimized. In reply to the sec- 
ond question, he stated he had never per- 
sonally made any observations on outflow fol- 
lowing cyclodiothermy, although he thought 
Dr. Grant's observations on this question 
were quite interesting. 

David H. Scott, 
Recorder. 


SOCIETY PROCEEDINGS 529 


YALE UNIVERSITY 
CLINICAL CONFERENCES 


February 11 and February 25, 1955 
Dr. R. M. Fasanetta, presiding 


MANAGEMENT OF READING PROBLEMS 


Miss Joseruine Witiiams, M.A., 
reading consultant, New Haven Board of 
Education, and Mr. Joun Duccayn, B.A., 
reading consultant, Yale University, spoke on 
this subject. 

Miss WittiamMs: Many of our children 
become reading problems right from the first 
grade. This is explained by the fact that one 
third of the first-grade class is not ready to 
read. To evaluate the readiness of first- 
graders to read, tests are given at the end 
of kindergarten. Intelligence alone is not 
sufficient. Anything which stops a child's 
concentration prevents his reading. Those 
children who are judged not intellectually or 
psychologically ready to read are separated 
in order not to force them to do something 
for which they are not ready. There are 
usually more boys who become reading prob- 
lems than girls, because the boys are not as 
emotionally mature as girls of equal age. 

Miss Williams then demonstrated how the 
reading act is first learned. She made a new 
set of symbols to represent words with 
which the audience was well acquainted. This 
was equivalent to a child learning to read. 
The child’s difficulties were thus well illu- 
strated. The tachistoscope was demonstrated 
to show how mechanical devices could be 
used to teach new fixation habits which 
would be carried over to normal reading. 

Mr. DuGcan then explained why it ts nec- 
essary to teach reading on a college level, The 
variation in reading speed in the usual Yale 
undergraduate freshman class varies from 
125 to 700 per minute on the same easy 
material. It is felt necessary to increase the 
speed of the slower ones. Mr. Duggan then 
explained why some students read slowly 
and get satisfaction from doing so. He then 
very briefly explained that he used the tele- 


binocular on each student and suggested ap- 
propriate professional eye examination if 
any problems were encountered. 

The aim of the half-year course is to teach 
the student flexibility, to vary reading speed 
with the material. Speed with comprehension 
was stressed, not speed alone. To show 
that the course was fulfilling its purpose, 
Mr. Duggan stated that the grades of the 
students had become better and some stu- 
dents who would have failed without the 
increase in reading speed were enabled to 
maintain satisfactory grades. A short movie 
than demonstrated some points. 

Discussion. Dr. C. C. CLarKke discussed 
the part of the ophthalmologist and orthoptic 
technician in the management of reading 
problems. He explained why he thought it 
was the job of the ophthalmologist to investi- 
gate those persons who are reading problems 
and not the job of the reading instructor to 
give such tests as the telebinocular and or- 
thorater. Having the layman administer these 
tests, which are merely for screening and not 
for diagnosis, just gives a scientific aura to 
the suggestion to see an oculist. In addition 
to referring all reading problems, schools 
should refer children who have poor visual 
acuity at near or far or who complain of 
ocular symptoms. 

Miss Derpe.r (social service) agreed that 
it was best not to intimidate parents with 
machines in order to get them to the ophthal- 
mologist. 

Dr. Louise Lovekin stated that she felt 
that even small hyperopic and astigmatic er- 
rors should be corrected if the patient has 
symptoms. 


PLASTIC REPAIR OF OCULAR INJURIES 


De. Artuur G. DeVoe first re-empha- 
sized three principles he had mentioned on 
another occasion. 

1. The division of the lid into two essen- 
tial layers; the skin-muscle layer and the 
tarsal conjunctival layer. 

2. Recognition of limitations when no 
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further benefit will result from additional 
surgery. 

3. Proper time of operation. Retention of 
function is the first consideration, plastic im- 
provement secondary. Repair should, in gen- 
eral, be done as early as possible, but in- 
fection may have to be treated first. There is 
a question as to the handling of an injury 
case 12 hours old when first seen. One may, 
under certain circumstances, wait to see 
whether fulminating infection is developing 
before proceeding, though this may not be 
the usual approach. 

In lacerations across the upper lid, one 
should try to identify the levator and suture 
it separately. He disregards the upper cana- 
liculus, but makes an attempt to repair the 
lower canaliculus. In his experience, the use 
of polyethylene tubes has not been very 
satisfactory. In many cases, either an abscess 
has developed or the tube spontaneously is 
extruded after two to four months. How- 
ever, he would still try repairs with stilet 
and suture. 

In burns, the retention of vision is para- 
mount. Immediate grafting not advisable 
around the eye. In many cases, the lid swel- 
ling itself forms a satisfactory pressure 
dressing to the cornea, and no further dress- 
ing is needed. The opinion of many general 
and plastic surgeons now is to leave facial 
burns practically untouched, 

The use of EDTA (ethylene diamine 
tetra-acetic acid) salts in the treatment of 
lime burns and corneal calcification, as in 
band keratopathy, was described. All epi- 
thelium is curetted, then a solution of the 
sodium salt of the drug is applied to the 
cornea in an iontophoresis tube or similar 
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applicator. An 0.05 molen or 1.8 percent 
solution is used. In severe lime burns, this 
can be applied immediately to remove cal- 
cium. In the older cases of band keratopathy, 
it will remove calcium plaques, but not 
fibrous scar. 

Two methods of treating trichiasis were 
shown : 

1. Transposition of two long horizontal 
strips of skin, one with the cilia. In the dis- 
cussion, it was mentioned that this seemed 
contrary to the usual rules for pedicle flap 
viabiilty. Dr. DeVoe agreed, but felt that 
here the strips were acting essentially as free 
grafts. 

2. Removal of a V-shaped wedge of tarsus 
was described. 

Epicanthus in the more severe grades is 
a difficult problem. Most of the less severe 
cases need no surgery. Dr. DeVoe thought 
some modification of the Z-plasty was best. 
The V-Y procedure has been generally dis- 
carded, but may possibly be of use in ble- 
pharophimosis. The Blair-Brown procedure, 
which is a form of double Z-plasty, seems 
satisfactory. 

Dr. DeVoe described his experience thus 
far with peritoneal grafts in cases where all 
conjunctiva is lost. This occurs not infre- 
quently in Stevens- Johnson syndrome. In the 
first such case, when the lids were cut apart 
six weeks postoperatively, shrinkage oc- 
curred and the implant was extruded. Now 
he has in one case sutured the lids over a 
conformer and plans to leave it closed for six 
months. Reports from elsewhere, thus far, 
have not been enthusiastic. 

William I. Glass, 
Recording Secretary. 
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MARFAN’S SYNDROME* congenital abnormality of the skeleton char- 

The condition originally described by Mar- acterized by the length and slender propor- 
fan' as dolichostenomelia was apparently a_ tions of the long bones. The alternative title 
tial of arachnodactyly was introduced by Achard? 


* Reprinted by permission from The Lancet, Ma peg 
21, to emphasize the “spiderlike” appearance of 
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the hands. The syndrome is now taken to in- 
clude various ocular abnormalities, of which 
subluxation of the lens is the commonest, and 
cardiovascular lesions, of which aortic dila- 
tation and dissecting aneurysm are probably 
the most usual and are certainly the most 
serious. 

Achard first drew attention to a hereditary 
and familial tendency, but according to 
Rados* the family history was positive in less 
than 40 percent of cases. McKusick* has now 
re-emphasized the importance of heredity in 
the genesis of the syndrome. An inquiry into 
the kinships of 50 unequivocal cases revealed 
a total of 105 affected persons, excluding 
many doubtful cases. Of the relatives of all 
the available patients with subluxation of the 
lens, 70 percent had recognizable stigmas of 
the syndrome. The genetic data indicate that 
the disease arises as a result of a single 
mutant gene which is subsequently trans- 
mitted as a dominant. McKusick concludes 
that about 15 percent of all cases arise from 
such a mutation and 85 percent by transmis- 
sion. 

The large number of tissues and structures 
that may be affected in Marfan’s syndrome 
suggests that, if a single defect is responsi- 
ble, this must be fundamentally important. Its 
nature is by no means clear ; from the micro- 
scopic appearance of cystic medial necrosis, 
which is the usual finding where the aorta is 
dilated or has: undergone aneurysmal ‘dis- 
section, McKusick concludes that the elastica 
is probably the tissue primarily affected. But 
it is difficult to see how such involvement can 
be responsible for the various ocular and 
skeletal abnormalities “unless one assumes 
that the presence of this defect during em- 
bryogenesis produces an abnormal setting in 
which these particular anomalies occur with 
increased incidence.”* In any event the fun- 
damental defect is functional rather than 
structural, at least in so far as it affects the 
aorta. What is inherited is apparently an 
inability of the elastic tissues to withstand 
the normal wear and tear of life. Conse- 
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quently the patient may in childhood show no 
evidence of cardiovascular abnormality, but 
in adult life have severe aortic dilatation, 
valvular incompetence, and myocardial hyper- 
trophy.° 

The presence of an underlying biochemical 
defect is strongly suggested by the production 
in rats fed on the seeds of Lathyrus odoratus 
of a syndrome that includes skeletal defects 
and degeneration of the media of the aorta 
leading to dissecting aneurysms.* An active 
principle recently extracted from the seeds 
of L. odoratus is $-amino propionitrile. 
Lathyrism in rats cannot justifiably be re- 
garded as a phenocopy of Marfan’s syn- 
drome. But the striking similarity of many of 
the features of these two conditions does sup- 
port the view that the complex anomalies that 
make up the syndrome in man are based on 
a single transmissible biochemical defect. 
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“FIRST, DO NO HARM” 


Editor, 
American Journal of Ophthalmology : 


I should like to comment on the fine sym- 
posium in the August, 1955, issue of THe 
AMERICAN JOURNAL OF OPHTHALMOLOGY 
regarding retrolental fibroplasia, and on Dr. 
Reese’s accompanying epitaph for the same 
disease. I cannot let this opportunity pass 
without perhaps remarking that American 
medicine and the various people most directly 
interested have done an extraordinarily good 
job in fighting an unnecessary fire. Retro- 
lental fibroplasia is certainly a man-made dis- 
ease. That it has been made by man’s thought- 
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lessness is perhaps a somewhat too harsh 
verdict, but the disease itself is a violation of 
the old principle of “First, do no harm.” It 
is perhaps fitting that this condition should 
have arisen in America where civilization 1s 
inclined to be somewhat wasteful of its re- 
sources, and where the philosophy is rampant 
that if a little is good, a lot more is wonder- 
ful. 

We chide our patients for taking twice the 
prescribed dose. We blast them if they take a 
lot of harmful and needless medications, and 
we become very disturbed when they poison 
themselves from any miscarriage of self- 
therapy. 

Yet here we are faced with a confession of 
having ignored one of the oldest doctrines in 
medical care and, in an effort to save the lives 
of many premature infants, have gone hog- 
wild on oxygen therapy without considering 
the possibility that there might be some spe- 
cifie dangers to it. 

In many ways we may be creating a similar 
deluge for ourselves with wanton antibiotic 
therapy, and some of the other newer and as 
yet ill-defined therapeutic measures which we 
now have in our hands, It is incumbent upon 
us all then to profit from the experience of 
retrolental fibroplasia, and it should give us 
pause in the management of any new thera- 
peutic tool. 

(Signed) W. A. MacColl, M.D. 
Seattle, Washington. 
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RELAX AND See. By Clara A. Hackett. (With 
Lawrence Galton.) New York, Harper & 
Brothers,1955. 300 pages. Price : $4.00. 

P. T. Barnum made a comfortable living 
on the theory that there’s a sucker born every 
minute. It seems evident that even in the 
United States—which owes its great material 
wealth, its low death rate, its low maternal 
mortality rate, its low rate of blindness, and 
its long span of useful, productive life to the 
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accomplishments of the physical and biologi- 
cal sciences—there is still as great a market 
for mumbo-jumbo as in the most primitive 
parts of Africa. Clara Hackett claims that she 
has brought about vast improvements of vis- 
ual acuity in 90 percent of 2,800 persons who 
have had such varied conditions as myopia, 
cataracts, glaucoma, optic-nerve atrophy, 
conical cornea, and macular degeneration. Al- 
though she states that most of the latter 
patients, if not all, were at the same time 
under medical care, by implication she gives 
credit for any help the patient might have 
received to her exercises rather than to the 
medical care which they were getting. One 
wonders how many of the 40 retinitis pig- 
mentosa cases she reports as improved by her 
exercises have also been reported as improved 
by the Filatov treatment—it is not incon- 
ceivable that some of these persons, grasping 
at straws, received both kinds of therapy at 
the same time. 

Possibly one should not begrudge Harper 
Brothers and the Bates cult the shekels they 
extract from the gullible. Yet there is obvious 
danger here to the eyes of our fellow Ameri- 
cans. One shudders to think of the amblyo- 
pias which will be produced by having chil- 
dren follow the Hackett-Galton treatment for 
strabismus, rather than proper care; and of 
the preventable blindness that will occur 
among patients with chorioretinitis and glau- 
coma, if they rely on her exercises rather 
than on medical advice. According to the pub- 
lisher’s jacket blurb, Miss Hackett apparently 
has so far evaded the application of medical 
and optometric practice regulations. She calls 
her treatments “training,” her patients “stu- 
dents.” 

It was Bates who developed most of the 
hocus-pocus Miss Hacket recommends, and 
she acknowledges her debt. She and Mr. Gal- 
ton, “medical” columnist for Hearst's Cos- 
mopolitan, are in error when they ascribe to 
Bates the idea that visual training can im- 
prove sight and when they credit Bates with 
the “revolutionary idea” that it is the extra- 


534 BOOK REVIEWS 


ocular muscles which control accommodation, 
rather than the ciliary muscle. This erroneous 
concept was held by many physicians until 
early in the 19th century when Thomas 
Young observed the action of the ciliary 
muscle in a bovine eye. Other poorly trained 
practitioners before Bates held to this con- 
cept, despite the great strides in ophthalmic 
science in the 19th and 20th centuries. Such 
laboratory work on accommodation as he did, 
Bates carried on largely on fish, and even 
nonmedical physiologists who have studied 
accommodation have pointed out the vast 
difference between the process in fish and 
mammals. 

The idea of visual training, of course, ante- 
dates Bates by many years. Most ophthal- 
mologists have been puzzled and have felt 
frustrated by myopic patients who seem to 
have a lower degree of visual acuity than is 
justified by their refractive error. It is recog- 
nized that some persons who have blurred vi- 
sion from various causes fail to use such vi- 
sion as they have to try to interpret the 
blurred image they see—they give up at once, 
rather than use the little cues and tricks which 
others find helpful. Serious students of visual 
training have followed the scientific method 
rather than a sectarian approach. The scien- 
tific method involves accurate observation, 
thorough reporting of all factors which might 
bear on the results, the setting up of adequate 
controls so that an hypothesis may truly be 
tested, and integrity and absence of emotion 
in recording the findings. Those who have 
followed the scientific method have developed 
orthoptics as an aid in the total management 
of muscle imbalance, inadequate fusion, and 
the efficient, comfortable use of binocular 
vision. Although orthoptists have avoided the 
exaggerated claims of the Bates cult, there 
is no justification for the assertion in the 
foreword by Dr. William Gutman, a member 
of the American Institute of Homeopathy, 
that the principle of systematic exercise and 
training has been strangely overlooked in re- 
lation to the visual function. 

It is significant that Hackett and Galton 


ignore the findings of the Johns Hopkins and 
Washington University investigations of the 
claims for visual training in myopia. It is 
true that instead of devoting their years of 
preparation to a servile study of Bates, oph- 
thalmologists study the function, chemistry, 
and microscopic anatomy of the normal and 
abnormal human eye; they learn to observe 
the function of the inner eye through the ret- 
inoscope, ophthalmoscope, slitlamp biomicro- 
scope, and gonioscope. Not always trust- 
ing their own observations, they make photo- 
graphs of what they see and call on other 
disinterested scientists to check their findings. 
Possibly, Hackett and Galton see no merit 
in this kind of approach and therefore attach 
no value to ophthalmologic investigations 
of the results of visual training. On the other 
hand, I feel in studying the Hackett modifica- 
tions of Bates’ system—sunning, palming, the 
long swing, the lazy daisy swing, edging, 
blinking, and so forth—much as neuropsychi- 
atrists must feel when asked to review works 
by phrenologists, or astronomers the writings 
of astrologers. In October, Coronet ran an 
article by Galton based on the Hackett exer- 
cises, and followed the article with a page 
of barbed comments, by Oscar Wilde, among 
which was this reflection on Homo sapiens, 
“I can believe anything—provided it is in- 
credible.” 
Franklin M. Foote. 


Kerator.asty. By R. Townley Paton, M.D. 
New York, McGraw-Hill Book Company, 
Inc., 1955. Cloth bound, bibliography. 
Price : $28.50. 

The advent of antibiotics, eye-banks, and 
improved surgical instruments has changed 
corneal transplantation from a mystifying, 
dramatic procedure done by only a few oph- 
thalmologists to a practical ocular operation 
which can be done by any interested, well- 
trained eye surgeon. Dr. Paton’s timely book 
will be a great aid to all ophthalmic surgeons 
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interested in such procedures. 

The text is divided into 13 chapters and is 
headed by a very interesting Foreword writ- 
ten by Dr. Derrick Vail. The subject matter 
includes the history of corneal grafting, the 
anatomy and physiology of the cornea, case 
selection and prognosis, selection of donor 
material, pre- and postoperative care of the 
eye, surgical technique, and the pathogenesis 
and treatment of postoperative complications. 
The material in each of these sections is doc- 
umented by a well-chosen but representative 
bibliography. 

The main value of this book is the com- 
prehensive, unified review of a surgical pro- 
cedure which has been crystallized into a prac- 
tical clinical approach during the past decade. 
Such a text could only have been written by 
a single author who had spent many years in 
preparation for his publication. 

It is difficult to single out an individual 
chapter as the high point in this presentation, 
but the chapters on case selection and donor 
material should be read by all ophthalmolo- 
gists who are interested in either referring 
patients for corneal transplantation or in per- 
forming this procedure. It is also difficult to 
be critical of this work except to mention that 
while the color prints of preoperative and 
postoperative eyes are nice to look at, they 
add to the cost of printing and thus make this 
a relatively expensive book, 

A. Edward Maumenee. 


History of Mepicat Practice tN ILLINots: 
Voiume II, 1850-1900. Edited by David 
J. Davis, M.D. Chicago, Illinois State 
Medical Society, 1955. 530 pages, index. 
Price: $10.00. 

The Illinois State Medical Society was 
organized in 1840 and its hundredth anniver- 
sary was celebrated in a centennial issue of 
the /ilinois Medical Journal in May, 1940, 
in which the varied contributions of Illinois 
physicians to medical advance were reported. 
The initial volume of this more elaborate 
presentation was edited by Dr. Lucius H. 
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Zeuch and published in 1927. The series 
record not only professional progress but also 
the wider role played by Illinois physicians 
as citizens. Evanston was named after Dr. 
John H. Evans who was instrumental in 
founding Northwestern University; and its 
Davis Street was named. after Dr. N. 5S. 
Davis. The Governor inaugurated in 1857 
was Dr. W. H. Bissel. Prior to 1850, the 
Illinois Country was characterized as “a land 
of pestilence” and Chicago was described as 
“one chaos of mud, rubbish and confusion.” 
The pioneer had to be hardy to survive. 

After 1850, the several specialties devel- 
oped rapidly and, by 1900, were well defined. 
Dr. William A. Mann of Northwestern Uni- 
versity Medical School contributes a delight- 
ful chapter of 30 pages on the ophthalmology 
of this period with fascinating details about 
its major and minor personalities. The first 
paper on eye disease in the Transactions of 
the Illinois State Medical Society was on the 
use of collodion in entropion by Dr. E. 5. 
Cooper. Dr. Cooper, who was primarily a 
surgeon, moved to the West Coast and the 
Cooper Medical College, now the Medical 
Department of Stanford University, was 
named in his honor in 1888. In 1880, Dr. 
Everett discussed the discovery of homat- 
ropine by Ladenberg of Germany. Dr. 
Thomas Hall Shastid, who contributed some 
3,000 articles to the American Encyclopedia 
of Ophthalmology, practiced in the Illinois 
towns of Pittsfield, Galesburg, and Marion 
before moving to St. Louis and Duluth, The 
distinguished editor of this volume, Dr. D. J. 
Davis, died suddenly on December 19, 1954. 
In the chapter on medical geography in Illi- 
nois he makes the interesting observation that 
the Illinois River marked the upper margin 
of the trachoma region in this state. 

James E. Lebensohn. 


ARCHIVES OF THE OPHTHALMOLOGICAL So- 
ciety OF NortHeRN Greece. Thessaloniki, 
Volume III, 1954. 172 pages. 
Polychronakos and Leanis report the re- 

sults of 200 cases of cataract extraction from 
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the eye department of the Municipal Hospital 
of Salonica. The corneal section is done with 
a Graefe cataract knife without conjunctival 
flap. Three corneoscleral sutures are used 
and, after a peripheral iridotomy, the lens 
is extracted with the Arruga forceps. In 81 
percent of the cases, the lens was delivered 
intracapsularly and only six patients devel- 
oped complications postoperatively. Poly- 
chronakos also presents a case of traumatic 
dislocation of the lens under the conjunctiva 
caused by a bull’s horn, and reports the re- 
sults of five plastic operations for epithelioma 
of the lower lid and cicatricial entropion. The 
same author and Anastassiadis present a case 
of recurrent mixed tumor of the lacrimal 
gland. 

C. Konstas presents a case of group pig- 
mentation of the retina and another of cho- 
roidal nevus ; he recommends the application 
of irgapyrin in uveitis and posttraumatic con- 
ditions of the globe. He observed a case of 
temporary retinal ischemia in a hypertensive 
patient. George Konstas reports a case of 
metastatic endophthalmitis in a 70-year-old 
man with bronchopneumonia. 

Tsopelas summarizes the present concep- 
tions of the pathogenesis and treatment of 
sympathetic ophthalmia, reviewing Schreck’s 
work on rickettsia sympathetica and recom- 
mends feyer therapy as most effective. Geor- 
giades presents a case of sympathetic oph- 
thalmia and his findings support Schreck’s 
theory of the pathogenesis. He observed iris 
nodules in a case of neurofibromatosis and 
reports a case of unilateral Mikulicz’s syn- 
drome. He also presents the X-ray findings 
of 40 patients with Fuchs’ syndrome (cata- 
ract, heterochromia, corneal precipitates) ; 
23 of them had changes in the cervical ver- 


tebras. The same author reports five Cases 4 
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of a new syndrome consisting of hyper- 
chromia of the iris with cataract. He believes 
that this is a separate entity, differing from 
the other two similar conditions—hypo- 
chromia cataract and Fuchs’ syndrome. His- 
tologic examination of the iris in four of the 
cases showed strong pigmentation, atrophy 
and sclerosis of the stroma and sclerosis of 
the vessels. The author believes that the cat- 
aract is due to similar vascular changes of the 
ciliary body. (His extensive monograph on 
the subject of heterochromia iris has been 
reviewed separately in THe JOURNAL, 40 :446, 
1955.) He also reports the second case in 
Greece of essential atrophy of the iris. With 
Petrides he reports a case of incomplete man- 
dibulofacial dysostosis and a rare case of 
large lipomas of both lower lids in a 60-year- 
old man. 

Georgiades and Alexiades report a case of 
conjunctival parasites contracted following a 
fall on a heap of grass and two cases of sym- 
pathetic ophthalmia treated successfully with 
antibiotics and pyretotherapy. 

Brissimis emphasizes the value of orthoptic 
training for patients with strabismus who 
have had surgery and presents the results in 
six. Bouzas reports two cases of orbital mass 
which developed after enucleation for retino- 
blastoma and proved to be a cyst and not a 
recurrence of the tumor. He emphasizes that 
no exenteration of the orbit should be per- 
formed before biopsy is done. 

Zervacakos reports two cases of foreign 
body of the lens well tolerated and without 
the development of a cataract. 

This volume is well printed and illustrated 
and contains brief summaries in French and 
English. | 


Manos A. Petrohelos. 
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ABSTRACT DEPARTMENT 


Epitep sy Dr. F. Herpert HAESSLER 


Abstracts are classified under the divisions listed below. It must be remembered that any given paper 
may belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all of 
the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


1. cate, embryology, and comparative oph- 
2. General pathology, bacteriology, immunology 
Vegstative tlochemietry, 


3. 

4 

5. Di therapy 

6. Ocular motility 

7. Conjunctiva, cornea, sclera 

> aan sympathetic disease, aqueous 


ucoma and ocular tension 


10. Crystalline lens 

11. Retina and vitreous 

12 Optic nerve and chiasm 

13. Neuro-ophthalmology 

14. Eyeball, orbit, sinuses 

15. Eyelids, lacrimal apparatus 

16. Tumors 

17. Injuries 

18. Systemic disease and parasites 
19. Congenital deformities, heredity 
20. Hygiene, sociology, education, and history 


5 
DIAGNOSIS AND THERAPY 


Caselli, Francesco. Ergotamin-tartrate 
caffeine (Cafergot) in ophthalmic hemi- 
crania and in hemicrania syndromes sec- 
ondary to eye conditions. Arch. di ottal. 
59 :393-400, Sept.-Oct., 1955. 

Cafergot in 10 healthy subjects lowered 
very slightly the retinal arterial pressure 
of five and the systolic and diastolic pres- 
sure in the humeral artery of seven per- 
sons. The same effect was observed in 12 
patients with ophthalmic migraine, 11 of 
whom obtained relief from the hemicrania. 
In acute glaucoma (6 cases), acute exacer- 
bation of chronic glaucoma (14), hemor- 
rhagic glaucoma (3), and secondary glau- 
coma in iritis (5), the patients did not 
obtain any relief. (8 references) 


John J. Stern. 


Chambers, Arthur L. The use of corti- 
sone in treatment of chorio-retinal damage 
resulting from observation of atomic 
detonation. Military Med. 117 :338-342, 
Oct., 1955. 

Three days after viewing an atomic 
detonation without glasses, the patient 
complained of seeing an absolute scotoma 
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in the left eye, the actual shape of the 


blast. Vision varied from 20/60 to 20/200. 
A white fluffy exudative lesion was pres- 
ent in the macular area. The patient was 
given cortisone systemically and on dis- 
charge from the hospital, the vision was 
20/50. The exudative inflammatory re- 
action was curtailed by the use of corti- 
sone. (12 references) Irwin E. Gaynon. 


Christensen, L., and Rowen, G. E. Diag- 
nosis of malignant melanoma by sub- 
retinal fluid studies. A.M.A. Arch. Ophth. 
54 :477-480, Oct., 1955. 

The authors feel that aspiration biopsy 
of subretinal fluid in eyes with suspected 
tumors is contraindicated because of the 
danger of extraocular extension. (6 fig- 
ures, 1] references) G. S. Tyner. 


Crick, R., Hoyle, C., and Mather, G. 
Conjunctival biopsy in sarcoidosis. brit. 
Med. J. 2:1180-1181, Nov. 12, 1955. 

In this preliminary report a rapid and 
easy method for confirming the diagnosis 
in patients with probable sarcoidosis is 
described. Biopsy is done by picking up 
with a forceps a small conjunctival fold 
containing follicles and snipping it out 
with one cut of the scissors. The 2 mm. 
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incision need not be sutured; it heals com- 
pletely in a few days without infection or 
symblepharon. Interpretation of histologic 
preparations is more difficult than in liver 
or lymph nodes because the conjunctiva 
normally contains inflammatory and 
lymphoid cells. For this reason 50 serial 
sections are cut and studied in each case. 
The method has been used in 28 cases of 
suspected sarcoidosis and the results sug- 
gest that the procedure will prove to be of 
diagnostic value. (3 figures, 5 references) 
F. H. Haessler. 


Degand, Gros, and Sergeant. The use 
of streptokinase-streptodornase in a case 
of tuberculous meningitis with ocular 
complications. Ann. d’ocul. 188 :546-555, 
June, 1955. 


Complete bilateral blindness suddenly 
occurred in a 15-year-old girl with tu- 
berculous meningitis. Fundus examination 
showed bilateral optic atrophy. Because of 
the possibility that the atrophy might be 
due to compression from fibrinous exudate 
in the optic chiasmal region, an intrathecal 
injection of streptokinase-streptodornase 
was given. This was repeated in five days 
and again in twelve days. Forty-eight 
hours after the second injection, a pink 
colour returned to the discs and intense 
vasodilatation was observed throughout 
the fundi. Central vision gradually re- 
turned to normal, but a permanent 
homonymous hemianopia remained. Se- 
vere side effects (headache, vomiting, pain 
in the back, and, on one occasion, con- 
vulsions) followed the dosages given 
(5,000 English units; 30 American units). 
It is possible that comparable therapeutic 
results might have been obtained with 
smaller doses. Daily intrathecal injections 
of small doses (1,000 to 2,000 English 
units; 6 to 12 American units) might be 
valuable as a prophylactic in other cases. 
(7 figures, 14 references) John C. Locke. 


Donin, J. F., Henderson, J. W., and 


ABSTRACTS 


Grindlay, J. H. Evisceration of the eye 
with implantation of polyvinyl sponge. 
A.M.A. Arch. Ophth, 54:373-380, Sept., 
1955, 


Polyvinal sponge implanted in eviscer- 
ated dog eyes was generally well tolerated 
in an observation period of one year. The 
authors believe this substance would be 
well tolerated in man if hemorrhage could 
be controlled and infection prevented. (4 
figures, 1 table, 17 references) 

G. S. Tyner. 


Esposito, Albert C. An orbital compres- 
sor. A.M.A. Arch. Ophth. 54:432-433, 
Sept., 1955. 

A simple device for obtaining hemo- 
stasis after enucleation is described. These 
compressors may be purchased from the 
Storz Company. (2 figures) G. S. Tyner. 


Foster, John. The use of the Fermin 
Nash slide rule in the diagnosis of uni- 
lateral exophthalmos. Arch. Soc. oftal. 
hispano-am. 15:517-521, May, 1955. 

Foster devised a slide rule for the differ- 
ential diagnosis of unilateral exophthal- 
mos, based on the same principle as the 
Fermin Nash slide rule for thoracic 
lesions. He applied this scale to 35 cases 
of verified orbital tumors. In two cases 
the scale pointed to two diagnostic possi- 
bilities, one of which was correct. In eight 
cases the diagnosis was incorrect. The 
total number of correct diagnoses on the 
slide rule appeared to be equal to those 
arrived at clinically by the author and the 
neurosurgeon, Foster envisions the appli- 
cation of such a device to other fields of 
ophthalmology, as for example the classi- 
fication of strabismus and therapeutic in- 
dications. (2 figures) Ray K. Daily. 


Hedges, T. R., and Walsh, F. B. Optic 
nerve sheath and subhyaloid hemorrhage 
as a complication of angiocardiography. 
A.M.A. Arch. Ophth. 54:425-427, Sept., 
1955. 


ABSTRACTS 


Intraarterial angiography was  at- 
tempted on a 36-year-old patient with 
congenital heart disease. Death occurred 
three hours after instillation of 22 cc. of 
70 percent iodopyracet into the right 
carotid artery. Autopsy showed unilateral 
optic nerve sheath hemorrhage and sub- 
hyaloid hemorrhage cn the injected side. 
No intracranial meningeal bleeding was 
found, thus making it evident that optic 
nerve sheath hemorrhage can occur inde- 
pendently without blood being forced 
through the subarachnoid space via the 
optic foramen. (3 figures, 2 references) 


G. S. Tyner. 


Kramer, F. Experiences on the value of 
hyaluronidase. Klin. Monatsbl. f. Augenh. 
127 :364-367, 1955. 


The author adds 25 TRU to 3 cc. pro- 
caine and has used it for 500 operations. 
The resorption of the anesthetic was fa- 
cilitated and the hypotony of the globe 
more pronounced. In animal experiments 
it was found that a subconjunctival in- 
jection of hyaluronidase accelerates the 
absorption and effect of miotics. It did 
not increase the penicillin concentration 
in the aqueous after a subconjunctival in- 
jection of the antibiotic. (14 references) 

Frederick C. Blodi., 


Kratka, William H. Isoniazid and ocu- 
lar tuberculosis. A.M.A. Arch. Ophth. 54: 
330-344, Sept., 1955. 


Nonallergic immune rabbits and human 
patients were studied to evaluate the 
effectiveness of isoniazid in the treatment 
of ocular tuberculosis. The drug is of low 
toxicity in therapeutic levels. Experi- 
mentally it penetrates ocular tissues well. 
It is most effective when used in combi- 
nation with streptomycin and para- 
aminosalycilic acid. Clinically, patients 
were treated who showed a positive PPD 
skin test. In man it was 69 percent effec- 
tive in cases of posterior uveitis and 52 
percent effective in cases of anterior 
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uveitis. Preliminary studies suggest that 
concurrent use of adrenocorticosteroids 
may be of help. (20 figures, 2 tables, 55 
references) G. S. Tyner. 


Manchester, P. T., and Bonmati, J. 
Iodopyracet (diodrast) injection for orbi- 
tal tumors. A.M.A. Arch. Ophth. 54:591- 
595, Oct., 1955. 


The use of this material to outline 
orbital tumors can be extremely hazard- 
ous. Its untoward effects can be somewhat 
lessened by prior instillation of hyaluroni- 
dase. (3 figures, 4 tables, 12 references) 

G. S. Tyner. 


Montes, Galvez J. Electronystagmogra- 
phy: technique, applications, and experi- 
mental data. Arch. Soc. oftal. hispano- 
am, 15 :488-495, May, 1955. 


The experimental instrumentarium and 
technique of electronystagmography is de- 
scribed. It is pointed out, that while the 
procedure is somewhat complicated, and 
requires expensive equipment, it does pro- 
vide a useful and simple method for the 
objective study and detailed analysis of 
nystagmus and of ocular motility in gen- 
eral. From a study on cats the author con- 
cludes that the electronystagmogram is in 
probability a composite curve resulting on 
one hand from a displacement of the elec- 
tric axis of the eye, and on the other hand 
from variations in the orbital equilibrium ; 
the muscular contractions do not appear 
to play an important part. (6 figures, 2 
references) Ray K. Daily. 


Valentin-Gamazo, Fernandez Ignacio. 
Expulsive hemorrhage. Arch. Soc. oftal. 
hispano-am. 15 :613-626, June, 1955. 


The literature on the pathogenesis and 
types of this disastrous surgical complica- 
tion is reviewed, and the importance of 
prophylaxis emphasized. Among the meas- 
ures advocated are a thorough preopera- 
tive study of the cardiovascular-renal 
system, normalization of the ocular ten- 
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sion, a retrobulbar injection of novo- 
cain-adrenalin, slow, gentle and skillful 
surgery to give the eyeball time to adapt 
itself to the disturbed physiologic condi- 
tions and to minimize the effect of the sur- 
gical trauma and general akinesia with 
curare. Above all, however, the great 
value is emphasized of the pharmaco- 
dynamic potentialization as advocated by 
Barraquer, in eliminating all the factors 
predisposing to and provocative of an ex- 
pulsive hemorrhage. The combination of 
drugs advocated by Barraquer eliminates 
the disruption of the equilibrium of the 
neurovegetative system and the accidents 
following such a disturbance; it induces 
general and local tranquility by an indif- 
ference to surroundings and to the surgi- 
cal intervention; and it diminishes the 
dose of curare necessary to obtain a satis- 
factory general and local akinesia. (25 
references) Ray K. Daily. 


6 
OCULAR MOTILITY 


Appelmans, M., Michiels, J., and Jansen, 
kX, Ocular muscle anomalies in the pres- 
ence of tumors. Bul. Soc. belge d’opht. 
109 53.00, Feb., 1955. 


One or more of the extrinsic ocular 
muscles may be encroached upon by either 
a primary or metastatic tumor or they 
might be exposed to considerable stretch- 
ing when the orbit is invaded by a tumor. 
Two pertinent case histories are discussed 
in detail. In one, in a young woman who 
had disseminated metastasis of a cancer 
of the breast, no impairment of motility 
was found in spite of a dense infiltration 
of all the ocular muscles with tumor cells. 
In the second case, a 43-year-old woman 
with an unusually large mucocele of the 
left frontal sinus had severe displacement 
of the eyeball forward and to the temporal 
side. The elongation of the extrinsic 
muscles was several centimeters; exact 
measurements were not possible because 
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of the complete change of position of the 
eye. 

Attention is called to the remarkable 
elasticity and reserve power of the mus- 
cles which enables them to adapt them- 
selves to the most complicated anatomical 
conditions; being of comparatively 
slightly differentiated tissue, controlled by 
a very complex innervation, they keep 
active as long as their nerves are not com- 
pressed. (3 figures, 12 references) 

Alice R. Deutsch. 


Berinin, Goodwin M. The nature of 
vergence revealed by electromyography. 
A.M.A. Arch, Ophth. 54:407-409, Sept., 
1955. 


Hering’s and Sherrington’s laws are 
corroborated by electromyography. (8 
figures, 3 references) G. S. Tyner. 


Dejean, C., De Jaeger, Sevrin, Danis, 
P., Hugonnier, Broun-Vallon, and Fran- 
cois, J. Discussion of R. Weekers’ and 
Pierre Daenen’s report on the surgical 
treatment of paralytic squint. Bull. Soc. 
belge d’opht. 109:1-15 Feb., 1955. 

Dejean stresses the uncertainty in the 
prognosis as far as a permanent surgical 
restoration of function in certain types of 
paralytic squint is concerned. He quotes a 
personal observation of a young woman in 
whom he had repaired a paralytic con- 
vergent squint when the patient was 11 
years old. For several years the surgical 
result was very good until the abducens 
paresis recurred at the age of 17 years, 
combined with signs of paralysis of other 
cranial nerves and of disturbance of the 
pyramidal tract. At this time the diagnosis 
of a tumor of the ponto-cerebellar angle 
was made. The original abducens paresis, 
which now was combined with a homo- 
lateral facial paralysis, apparently was the 
first sign of the growth so many years 
earlier. 

De Jaeger emphasizes the fact that the 
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movements of the eyes after transplanta- 
tion of muscles depends on the actions of 
the muscle and not just on the elasticity 
of the transplanted fibers and he provides 
some schematic sketches to clarify his con- 
cept. 

Sevrin calls the folding of the superior 
oblique muscle temporal to the insertion 
of the superior rectus his method of choice. 
He had excellent results combining it with 
a marginal myectomy of the inferior 
oblique muscle. 

P. Danis reemphasizes the importance 
of recognizing overaction of the contra- 
lateral synergist as a physiologic phe- 
nomenon in contradistinction to the over- 
action of the homolateral antagonist which 
is a pathologic occurrence. He stresses the 
need of an adequate evaluation of this fact 
before surgery. He also calls attention to 
the possible errors in differential diagnosis 
of paralytic and concomitant squint in chil- 
dren and reports a pertinent case history. 
Hugonnier uses the conjunctival approach 
to the inferior oblique if the weakening of 
this muscle must be combined with sur- 
gery of other muscles. For an isolated in- 
tervention on the inferior oblique muscle 
he prefers the subcutaneous approach. 
Braun-Vallon discusses the theoretical ex- 
planations of the possible results of muscle 
transplantation in paresis of the external 
rectus muscle. J. Francois presents an 
analysis of 200 cases of paralytic squint 
and a special report of an individual case. 
He also provides photomicrographs of an 
external rectus muscle in a case of Duane 
syndrome to demonstrate the lack of struc- 
tural anomalies in this muscle. (2 figures) 

Alice R. Deutsch. 


Dubois-Poulsen, A., Beaumansour, and 
Attane. Two cases of concomitant con- 
vergent squint, evident only in adulthood. 
Bul. Soc. belge d’opht. 109:60-74, Feb., 
1955. 


Concomitant strabismus is an affection 
of childhood and only rarely occurs in later 


years. Nevertheless concomitant squint 
has been observed in adults. Several char- 
acteristics have been described. It always 
develops in a short time and it proves to 
be very distressing to the patient. These 
facts gave the symptom complex its name 
—strabismus gravis. Neuropathic per- 
sonality, physical or psychological trauma, 
minor eye injuries which necessitate 
patching of one eye seem to be predispos- 
ing factors. The angle of squint always ts 
considerable and equal in all directions of 
gaze. It mostly occurs in myopes but also 
has been observed in others. 

Two patients who suddenly acquired 
concomitant convergent squint in later 
life were studied by the authors. Many in- 
teresting facts were found while testing 
their visual fields. Zones of peripheral 
neutralization, displacements of targets, 
horizontal transposition and islands of 
normal correspondence were found when 
using polarizing filters. These findings 
confirmed the diagnosis of concomitant 
strabismus. Surgical treatment gave good 
results in one case. 

The literature is reviewed and tentative 
explanations of the pathogenesis of this 
symptom-complex are offered. (4 figures, 
16 references) Alice R. Deutsch. 


Focosi. Partial marginal myotomy in 
mild hyperfunction of the inferior oblique. 
Bul. Soc. belge d’opht. 109:85-88, Feb., 
1955. 


Partial marginal myotomy of the in- 
ferior oblique muscle was done in eight 
cases of esotropia and in two cases of exo- 
tropia in combination with mild overaction 
of the muscle. After exposure of the inser- 
tion of the muscle, 2 or 3 incisions were 
made in its inferior margin. The incisions 
were 2 to 3 mm. long and were made into 
the substance of the muscle itself and not 
into its tendon. The operation is recom- 
mended because of its simplicity and the 
rareness of overcorrection. 

Alice R. Deutsch. 


Francois, J. Muscle transplants for the 
treatment of ocular palsies. Bull. Soc. 
belge d’opht. 109 :88-105, Feb., 1955. 


The operation discussed, consists of 
transplantation of the temporal halves of 
the superior and inferior rectus muscles to 
the stump of the resected external rectus. 
After exposure and section of the external 
rectus muscle a triple-armed suture is 
placed in its superior and inferior margins 
and afterward in the detached lateral half 
of the superior and inferior rectus musles, 
after a 1 cm. and 1.5 cm. longitudinal 
incision had been made in the upper 
and the lower muscle, respectively. The 
free ends of these sutures are placed in 
the stump of the external rectus muscle. 
After tying the three sutures carefully the 
transplanted muscle fibers slip under the 
shortened external rectus muscle. It is 
emphasized that the incision in the inferior 
rectus muscle must be longer than the one 
in the superior to avoid a possible post- 
surgical hypophoria. 

The operation was successfully per- 
formed in 14 cases of congenital abducens 
paralysis, in four of which the paresis was 
bilateral. The average abduction achieved 
was 40°. A muscle transplantation was 
also tried in one case of congenital su- 
perior rectus muscle paralysis but was not 
successful. The author believes that the 
good surgical and functional results are 
to be ascribed chiefly to the elasticity of 
the tissue, and not to regeneration of 
nerve. (14 figures, 14 references) 

Alice R, Deutsch. 


Francois, J., and Derouck, A. Electro- 
oculographic study in ocular palsies. Bull. 
Soc. belge d’opht. 109 :23-49, Feb., 1955. 


In this excellent paper the technique and 
the diagnostic values of electro-oculog- 
raphy are described and some details of the 
amazing results achieved are discussed. 
Four electrodes were used: electrode 1 
was placed below the nasal border of the 
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inferior orbital margin, electrode 2 at the 
temporal canthus, electrode 3 nasally on 
the superior orbital margin and electrode 4 
halfway between the external canthus and 
ear. The horizontal movements were 
registered by leads 1-2 and 2-4, the vertical 
movements by leads 2-3 and 3-4. The po- 
tentials were magnified by an amplifier 
and registered on paper by an electro- 
magnetic oscillograph on a time constant 
of 0.1. The ocular movements caused a de- 
flection of the isoelectric line. The deflec- 
tion is monophasic and the amplitude de- 
pends on the psychologic state of the per- 
son examined, the health and condition of 
the retina and the amplitude and fre- 
quency of the ocular movements. 
Records of eight patients with various 
muscular anomalies are reviewed in detail. 
Characteristic modifications of the oculo- 
graphic curves were seen in complete or 
incomplete external ophthalmoplegias, 
namely, absence of the deflection of the 
isoelectric line, irregular deflection, di- 
minished amplitude and nystagmiform 
movements. In mild or healed ophthalmo- 
plegias, abnormalities in the tracing only 
appeared in slight and fine movements as 
they occur during reading or testing of 
optokinetic nystagmus. In concomitant 
squint of paretic origin the oculographic 
curve may reveal the correctness of the 
diagnosis. (33 figures, 26 references) 
Alice R. Deutsch. 


Hambresin, L. Ocular palsies and auto- 
mobile accidents. Bul. Soc. belge d'opht. 
109 :49-53, Feb., 1955. 

Among 250 records of compensation for 
accidental injury, mostly in automobile 
accidents, 27 persons were listed as having 
ocular palsy. The most frequent paralysis 
affected the oculomotor nerve either com- 
pletely or only in its external division. 
The vulnerable position of the third 
cranial nerve at the petrosphenoidal liga- 
ment and at the external side of the pos- 
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terior clinoid process is emphasized, The 
possibility of hemorrhage into the nerve 
sheath simultaneously with a lesion of 
the superior petrosal sinus is described and 
the comparatively favorable prognosis of 
such an event is discussed. The high per- 
centage of damage to the sympathetic 
(14.8 percent) was a surprising iact in 
this survey. Visual disturbances were 
comparatively rare. Among the 27 patients 
only four had impairment of vision, One 
patient had optic atrophy, two had homon- 
ymous hemianopsia and one a bitem- 
poral hemianopsia. Alice R. Deutsch. 


Jonkers, G. H. D.F.P. in treatment of 
convergent squint. (A preliminary report) 
Bull. Soc. belge d’opht. 109:74-79, Feb., 
1955. 


D.F.P., in 0.025 or 0.05-percent solution 
was used in an unselected group of chil- 
dren with permanent or periodic conver- 
gent squint. Most of these children had 
been treated previously with ocelusion, 
orthoptics and adequate optical correction. 
The therapeutic effect of D.F.P. was not 
especially favorable. However a certain 
diagnostic importance might be achieved 
with D.F.P. if a reliable relationship be- 
tween the fixed and variable angle of 
squint could be recognized with this drug. 
(1 table, 3 references) 

Alice R. Deutsch. 


Kurus, Ernst. External progressive 
ophthalmoplegia. Klin. Monatsbl. f. 
Augenh, 127 :302-307, 1955. 


Three typical cases are reported ; in all 
three ptosis was manifest before other 
extraocular muscles became involved. The 
muscles could not be examined histologi- 
cally, but a stellate ganglion block ac- 
centuated the ptosis in all three patients 
which suggests that neither the sym- 
pathetic nerve nor Miller's muscle is af- 
fected. A modified Friedenwald-Guyton 


sling operation is used to correct the 
ptosis. (3 figures, 10 references). | 
Frederick C. Blodi. 


Ryan, H. Divergent strabismus. Aus- 
tralian & New Zealand J. Surg. 25:154- 
156, 1955. 

The author reviews 145 cases of diver- 
gent squint and classifies them into 1. 
tonic-constant angle, 2. small-angle diver- 
gence, and 3. divergence excess. For tonic 
squints orthoptics have little result, early 
operation is indicated. For small-angle di- 
vergence orthoptic control is advised. For 
divergence excess one quarter were 
treated by operation (recession of lateral 
rectus and resection of medial rectus) and 
three quarters were treated by orthoptics. 

Ronald Lowe. 


Schenk, H. Experiments on the artificial 
paresis of extraocular muscles. Klin. 
Monatsbl. f. Augenh. 127 :308-316, 1955. 


Rhaetocain, a longlasting local anes- 
thetic, is injected into the belly of one 
extraocular muscle. This causes a paresis 
of the muscle for several days with im- 
provement of the angle of deviation in 
strabismus. In nine patients with exo- 
tropia the deviation decreased temporarily 
and about six months elapsed before the 
original condition was restored. The effect 
on esotropia was negligible. However, 
when the injection was done postoperative- 
ly three of seven patients showed a defi- 
nite improvement. (3 references) 


Frederick C. Blodi. 


7 
CONJUNCTIVA, CORNEA, SCLERA 

Ambrosio, Andrea, The repair of corneal 
wounds with lyophilized erythrocytes. 
Arch. di ottal. 59:333-343, July-Aug., 
1955, 

Eritrocilline, a combination of lyophil- 
ized human erythrocytes and 10,000 units 
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of penicillin per gramme, was used in the 
treatment of experimental corneal abra- 
sions and cuts of rabbits. One eye was 
given a 5-percent solution of eritrocilline, 
the control eye a penicillin solution. The 
healing process was accelerated signifi- 
cantly when eritrocilline was used, and 
the resulting scars were smoother. On two 
patients with perforated corneal ulcer 
beneficial results were observed. (4 fig- 
ures, | table, 43 references) 
John J. Stern. 


Cucco, Giovanni. Subepithelial keratitis. 
(Clinical significance and various morpho- 
logical aspects.) Arch. di ottal. 59 :317-332, 
July-Aug., 1955. 

Seven patients are described in whom 
minor trauma of the eye was followed 
after a few days by subepithelial opacities 
of various forms, The author regards this 
subepithelial keratitis as a post-traumatic 


viral infection. (25 references) 
John J. Stern. 


Cucco, Giovanni. The corneal complica- 
tions of epidemic keratoconjunctivitis. 
Rassegna ital. d’ottal. 24:166-182, May- 
June, 1955. 

The author had an opportunity to study 
a large epidemic of the disease in the 
Naval Yards of Genoa. He states that 
keratoconjunctivitis is a definite disease 
entity but that symptoms and signs vary 
greatly. The corneal changes are the es- 
sential feature and were seen in 3O percent 
of the cases studied. The keratitis seen in 
the later stages are classic subepithelial 
virus changes. Three cases were selected 
and followed daily for some months 
wherein chronological notes confirm the 
belief that corneal lesions pass through 


several distinct phases. (30 references) 
Eugene M. Blake. 


DeLeonibus, Fernando. Ophthalmo- 
metric examinations of a case of bilateral 
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corneal ectasy. Arch. di ottal. 59 :353-360, 
July-Aug., 1955. 

4 corneal ectasia which was neither a 
keratoconus nor a megalocornea was ex- 
amined with the Helmholtz ophthalmom- 
eter. It was characterized by an irregu- 
lar anterior surface with absence of the 
optical zone, by marked asymmetry and by 
curvature values highly divergent from 
the physiologic ones. (2 graphs, 2 tables, 
5 references) John J. Stern. 


Friedman, B., Borrelli, F. J., and Ge- 
leris, 1. Lymphosarcoma of the bulbar con- 
junctiva. AM.A. Arch. Ophth. 54:381- 
385, Sept., 1955. 


A case is reported in which a clinical 
cure was obtained by treatment with a 
radioactive strontium applicator. A total 
of 6600 beta r was applied with no appar- 
ent ill effect. (7 figures, 8 references) 

G. S. Tyner. 


Liebman, Sumner D. An unusual case of 
filamentary keratitis. A.M.A. Arch. Ophth. 
54 :434-435, Sept., 1955. 

A case of filamentary keratitis occur- 
ring in a squinting eye was cured by cor- 
rection of the squint and establishing nor- 
mal contact between the cornea and lid. 
(1 figure, 1 reference) G. S. Tyner. 


Zekman, T. N., and Krimmer, B. M. 
The treatment of conical cornea. A.M.A. 
Arch, Ophth. 54 :481-488, Oct., 1955. 


A fluidless corneal lens with multiple 
inside curves designed for use in severe 
keratoconus is introduced, Studies carried 
on by the authors suggest that the fluid- 
less lens is superior to the fluid lens in this 
disease because artificial fluids tend to 
increase corneal hydrops. The multicurve 
design of the new lens permits more ac- 
curate fitting and longer wearing time 
when the corneal apex is acutely curved. 
In some instances it was beneficial in re- 
ducing the apical corneal curve after use 
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of the lens. (6 figures, 9 tables, 14 refer- 


ences) G. S. Tyner. 
8 
UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 


Wilson, W. A., and Irvine, S. R. Patho- 
logic changes following disruption of 
blood supply to iris and ciliary body. Tr. 
Am. Acad. Ophth. 59 :501-502, July-Aug., 
1955, 

The authors describe atrophy of the 
uveal tract which, they believe, may be 
ascribed to destruction of the major blood 
supply of the iris, ciliary body and choroid 
on one side in the course of retinal detach- 
ment surgery. Apparently the long pos- 
terior and the anterior ciliary arteries were 
injured. Microscopic preparations are de- 
scribed. Theodore M. Shapira. 


9 
GLAUCOMA AND OCULAR TENSION 


Becker, B., and Constant, M. A, Experi- 
mental tonography. A.M.A. Arch. Ophth. 
54 :321-329, Sept., 1955. 

The alteration in rabbit aqueous flow 
induced by carbonic anhydrase inhibition 
was studied quantitatively. Systemic ad- 
ministration of acetazoleamide resulted in 
suppression of approximately 63 percent 
of aqueous secretion. This figure repre- 
sents a maximum which cannot be ex- 
ceeded by increasing the drug dosage, 
that is, 25 to 40 percent residual of normal 
aqueous flow cannot be inhibited regard- 
less of the amount of drug given. Some 
eyes, although showing decreased aqueous 
formation, did not have a corresponding 
fall in intraocular pressure. These “pseu- 
doresistant” eyes had a compensating de- 
crease in aqueous outflow. (7 figures, 4 
tables, 5 references) G. S. Tyner. 


Berens, Conrad. Glaucoma surgery. 


A.M.A. Arch, Ophth. 54:548-563, Oct., 
1955. 


The author believes cycloelectrolysis is 
more effective than cyclodiathermy in re- 
ducing aqueous formation. The long range 
outlook for eyes which have been so 
treated is not encouraging. Either pro- 
cedure should be reserved for eyes in 
which filtering procedures have failed. (4 
figures, 12 tables, 41 references) 

G. S. Tyner. 


Dominguez, D., and Baranco, R. Tono- 
metric compression in the normal and in 
the glaucomatous eye. Arch. Soc. oftal. 
hispano-am. 15 :483-487, May, 1955. 


The author performed tonography, 
using the Schietz instead of the electronic 
tonometer, on 129 normal and 101 glau- 
comatous eyes. The data confirmed the in- 
creased resistance to outflow with age, a 
finding recorded first by Goldmann. A 
decided difference is seen in the data of 
the congestive and of the simple forms of 
glaucoma. Resistance was increased in 
both types of glaucoma, but the secretion 
of aqueous was found below normal in 
simple glaucoma, and above normal in 
congestive glaucoma. In two patients the 
authors found that the increased secretion 
of aqueous preceded the increased re- 
sistance to outflow. The authors also en- 
countered cases in which the resistance to 
outflow was normal, the hypertension 
being caused entirely by hypersecretion 
of aqueous. Congestive glaucoma appears 
to set in with an overproduction of circu- 
lating aqueous, to which is added later an 
increased coefficient of resistance. As the 
glaucomatous process advances the co- 
efficient of resistance increases, and secre- 
tion of aqueous diminishes, so that in ab- 
solute glaucoma the coefficient of resist- 
ance is very high, and secretion of aque- 
ous low as a result of atrophy of the ciliary 
body. Simple glaucoma is characterized by 
an initial increase of resistance with small 
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quantities of aqueous ; both are senile man- 
ifestations. The diminution in aqueous is 
the result of senile atrophy of the ciliary 
body. There are rare cases of glaucoma, 
diagnosed clinically as simple, which show 
an increased secretion of aqueous and 
but a slight increase of the coefficient of 
resistance. The authors consider these 
cases as compensated cases of congestive 
glaucoma. Ray K. Daily. 


Foote, F. M., and Boyce, V. S. Screen- 
ing for glaucoma. J. Chronic Dis. 2:487- 
490, Oct., 1955. 

In a number of surveys held in various 
parts of the country, the incidence of un- 
diagnosed glaucoma in subjects aged 40 
to 65 years, was found to be about two 
percent. In one group of 10,000 subjects 
there were 153 with glaucoma, 71 were re- 
ported as having border-line glaucoma, 
and 100 were kept under observation. 
When the Schietz tension was over 25 
mm. Hg, visual field, gonioscopy, slitlamp 
examination, tonography, fundus exami- 
nation and provocative tests were done. 
It was found that an ophthalmologist can 
screen 20 persons in an hour, with the 
help of an assistant who keeps the records 
and tests visual acuity. (9 references) 

Irwin E. Gaynon. 


Koskenoja, M., and Esko, O. Routine 
tonometry for glaucoma detection in geri- 
atric patients. Geriatrics 10 :362-365, Aug., 
1955. 

Tonometric examinations were done on 
600 people over the age of 64 years; in 96 
cases the ocular tension was 25 or over. 
There were 13 cases of known glaucoma, 
and 28 cases of primary glaucoma were 
found, giving an incidence of 4.6 percent in 
this age group. (1 figure, 1 table, 10 refer- 
ences) Irwin E. Gaynon, 


Magdaleha Castineira, Jaime. The com- 
pression test with the electronic tonom- 
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eter. Arch. Soc. oftal. hispano-am. 15: 
599-612, June, 1955. 


After a review of the literature on the 
compression test the author proposes a 
new calculation for the determination of 
the rate of production of aqueous humor, 
based on the time required for the recov- 
ery of the initial ocular tension. Recovery 
curves were established from measure- 
ments on ten normal patients. There ap- 
pears to be a physiologic increase of re- 
sistance to outflow with age, which ex- 
plains the increased incidence of glaucoma 
with advancing age. In 32 eyes with 
chronic noninflammatory glaucoma the 
resistance to outflow was found increased, 
and the production of aqueous retarded. 
This is probably due to a self-regulating 
mechanism in the eye; when resistance to 
outflow was diminished, by surgery for ex- 
ample, the production of aqueous was re- 
stored to normal, In four cases of glau- 
coma without increased intraocular pres- 
sure resistance to outflow was always 
found increased. In some cases in which 
compression, even with a ten-gram weight, 
produced no fall in ocular tension, the 
angle of the anterior chamber was found, 
by gonioscopy, to be completely open, in- 
dicating that the cause of the increased 
ocular tension could not be an obstruction 
of the angle by the iris root. Even in such 
cases the instillation of pilocarpine for sev- 
eral days permitted carrying out of the 
compression test, although the resistance 
to outflow was very high. The author be- 
lieves that this indicates that the increased 
resistance to outflow in such conditions is 
caused by an increased intravenous pres- 
sure. This fact may also explain the rare 
findings of an increase in intraocular pres- 
sure under compression. Among 36 cases 
of unilateral glaucoma increased resistance 
to outflow was found in 13 of the normal 
eyes. Referring to a statement recently 
published by Weekers, to the effect that 
no reliable case of increased intraocular 
pressure caused solely by an overproduc- 
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tion of aqueous has as yet been reported, 
the author reports a case of Meniere’s dis- 
ease in a woman, 34 years old, with an in- 
creased ocular tension, no increase of re- 
sistance to outflow, and a marked increase 
of production of aqueous. (2 graphs, 3 
tables, 21 references) Ray K. Daily. 


Spencer, R. W., Helmick, E. D., and 
Scheie, H. G. Tonography. A.M.A, Arch. 
Ophth. 54:515-527, Oct., 1955. 


In this article helpful suggestions 
are given to those beginning the use of 
tonography and pitfalls in the use of this 
complicated apparatus are outlined. It is 
important 1. to insure free venous flow 
from the head to neck of the patient (no 
constricting collar or necktie), 2. that the 
patient maintain fixation, 3. to retract 
the lids adequately (the authors suggest 
the use of a non-magnetic speculum), 4. 
to hold the tonometer steady in a vertical 
position, 5. to calibrate the tonometer with 
the recording device (electric tonometers 
require a special resistor jack and a con- 
stant voltage transformer to give an ac- 
curate tracing), and 6. to properly care 
for the tonometer. Ether cannot be used 
because it dissolves insulation. It should 
be cleaned with alcohol, wiped with dis- 
tilled water and dried with a lintless cloth. 
Control studies indicate that there is an 
error of 0.04 in tracings of all eyes. Once 
the tonometer is properly calibrated, ac- 
curate determinations of facility of aque- 
ous flow can be made without the use of 
the recorder. (7 figures, 7 tables, 15 refer- 
ences) G. S. Tyner. 


Sysi, R. Effect of “Myanesin” on intra- 
ocular pressure. Brit. J. Ophth. 39: 619-622, 
Oct., 1955. | 


This drug is suggested as a substitute for 
curare since it definitely relaxes muscles 
yet does not give the undesirable side ef- 
fects. It is administered intravenously and 
produces some vertigo and sensation of 
heat in the skin. No other side effects were 


noted. A definite fall in pressure was noted 
almost immediately, particularly in the 
acute shallow-angle and in the secondary 
type of glaucoma. This drop tends to dis- 
appear within 20 to 25 minutes after the 
injection, but the tension can be made 
normal by the use of miotics. (2 figures, 
5 references) Lawrence L, Garner. 


Weekers, R., and Watillon, M. The 
treatment of glaucoma by reducing aque- 
ous humor formation. Ann. d’ocul. 188: 
654-664, July, 1955. 


Systemic use of diamox, topical applica- 
tion of adrenalin, and retrociliary dia- 
thermy are three methods by which the 
formation of aqueous humor may be di- 
minished. Each probably acts through a 
different process. 

In narrow-angle glaucoma, diamox is 
used in association with miotics in the 
acute attack. However, if miotics alone 
do not control the tension, surgery is in- 
dicated. Adrenaline is contraindicated, as 
it may produce mydriasis even when used 
with D.F.P. 

In open-angle glaucoma diamox can be 
used over long periods of time; 0.01-per- 
cent D.F.P. and 2 percent adrenaline drops 
instilled once a day, either separately or 
together, are often effective in early cases. 
In more advanced cases, iridencleisis ab 
externo is the treatment of choice. Retro- 
ciliary diathermy is an important adjunct 
if efforts to improve aqueous outflow are 
not successful. 

In glaucoma complicating active uveitis 
adrenalin, diamox, and retrociliary dia- 
thermy are of value in those few cases in 
which the abnormality is not controlled 
by atropine and cortisone. In glaucoma 
following uveitis adrenalin and retro- 
ciliary diathermy are still of value, and 
diamox is less so. In the more resistant 
cases iridencleisis may be required. 

In glaucoma due to thrombosis of the 
central vein, diamox is of little value. The 
response to iridencleisis is also poor. Re- 
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peated diathermies are sometimes re- 
quired, and are often successful only 
after almost all activity of the ciliary body 
has been abolished. (4 tables, 15 refer- 
ences) John C. Locke. 


10 
CRYSTALLINE LENS 
Avasthy, P. Myanesin elixir in 150 cases 
of cataract extraction. Brit. J. Ophth. 39: 
623-625, Oct., 1955. 


Orally this new muscle relaxant was 
used in 2 dram doses one hour before 
operation in a series of cataract extrac- 
tions in Kanpur, India. 200 patients se- 
lected at random were given no muscle 
relaxant and served as controls while 
“myanesin” was administered to 150 pa- 
tients. Most of the entire group were of 
nervous temperament, uncooperative, un- 
educated and disturbed by a language diff- 
culty. Tensions taken after the use of this 
drug showed only minimal reduction in 
a small number of patients, but there was 
a decided reduction in ocular motility and 
usually a relaxed patient. Vitreous loss 
occurred in 9 percent of the patients in the 
control group and in 1.3 percent of those 
who had been given myanesin. Myanesin 
seems to compare favorably with curare 
and has the advantage of a simple and 
economical method of administration. (2 
tables, 7 references) 

Lawrence L. Garner. 


Barraquer Monar, Joaquin, Corneocon- 
junctival flap sutures in cataract surgery. 
Ann. d’ocul, 188:572-576, June, 1955. 


The author employs very fine silk on 
4 mm. Grieshaber needles, He uses corne- 
oscleral or scleroscleral sutures, which he 
buries completely under a limbus-based 
conjunctival flap. The latter is secured by 
plasma-thrombin solution. The sutures 
cause no irritation and are not removed. 
He uses the same fine silk and needles for 


keratoplasty. In the case of a 6-mm. per- 
forating transplant, up to 16 such sutures 
can be placed, assuring minimal trauma 
and perfect coaptation. (6 figures) 

John C. Locke. 


Recupero, C. The inclusion of the Rid- 
ley lens after extracapsular cataract ex- 
traction. (Personal cases) Arch. di ottal. 
59 :253-284, July-Aug., 1955. 

In 15 patients a Ridley lens was im- 
planted after extracapsular cataract ex- 
traction. In five cases complications were 
observed which necessitated removal of 
the implant. In other cases the postopera- 
tive irritation could be controlled with 
cortisone. The results—after a period of 
observation from 3 to 20 weeks—were 
satisfactory, even in those patients in 
whom the implant had to be removed. 
(1 table, 24 references) John J. Stern. 


Silvan, F. A new mechanically con- 
trolled erisophake for cataract extraction. 
Arch. soc. oftal. hispano-am. 15 :659-661, 
June, 1955. 

This is a report of a further modification 
in the design of the suction apparatus re- 
ported by the writer at the International 
Congress of Ophthalmology in New York. 
The objective of this erisophake is to free 
the hands of the surgeon of the task of 
maintaining compression of the rubber 
tip, required by the manually controlled 
erisophake. In the author's design the 
rubber tip is enclosed in a casing, which 
contains in addition a device for compress- 
ing the rubber tip, controled by a pedal 
through a cable. (2 figures) 

Ray K. Daily. 


11 
RETINA AND VITREOUS 


Bellavia, Marco. Jensen’s chorioretinitis 
(clinical case). Arch. di ottal. 59:377-391, 
Sept.-Oct., 1955. 


ABSTRACTS 


On the basis of a clinical observation 
and a review of the literature the author 
discusses the etiology and recommends 
that the descriptive term juxtapapillary 
be dropped in favor of chorioretinitis of 
Jensen. (3 figures, 31 references) 

: John J. Stern. 


Bennett, George. Central serous reti- 
nopathy. Brit. J. Ophth. 39 :605-618, Oct., 
1955. 


The author analyses his findings in 27 
cases of serous retinopathy against a 
background of modern conception of this 
disease. Relationship to disciform degen- 
eration of the macula is noted: the latter 
usually occurs in older subjects and the 
former between the ages of 25 to 45 years. 
Males are most frequently affected and 
the visual prognosis deteriorates signi- 
ficantly as the age rises. The disturbance 
is most commonly bilateral and often oc- 
curs in individuals with a nervous or 
tense or emotional instability. Medical 
treatment is discussed and psychotherapy 
is suggested. (8 tables, 111 references) 

Lawrence L. Garner. 


Manschot, W. A. Therapy of retrolental 
fibroplasia. A.M.A. Arch. Ophth. 54:596- 
601, Oct., 1955. 


The necessity for accurate control of 
oxygen concentrations and withdrawal of 
oxygen is demonstrated. A concentration 
of 40 percent is considered optimal, If 
signs of retinal edema recur after with- 
drawal, oxygen should again be adminis- 
tered. (2 figures, 20 references) 

G. S. Tyner. 


Marchessi, F. A case of retinal tear 
without detachment followed for two 
years. A discussion of the pathogenesis of 
retinal detachment. Arch. soc. oftal, his- 
pano-am. 15 :662-681, June, 1955. 


The patient, 50 years old, was a myope 
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of seven diopters in each eye. In the course 
of three years, from 1948 to 1951, he had 
five operations for recurrent retinal de- 
tachment of the right eye. Three tears 
were closed by diathermy coagulation 
combined with air injection into the 
vitreous. Vision of 5/10 was maintained 
since the last operation. In June, 1952, the 
patient became disturbed by cloudy vision 
in the left eye and was found to have in 
that eye a turbid vitreous, and a tear in 
the 1l-o’clock meridian, with a floating 
operculum, the base of which was toward 
the ora serrata. With rest and stenopeic 
spectacles the hemorrhage was absorbed. 
In the course of two years the patient had 
three other hemorrhages, which subsided 
with the use of stenopeic glasses, and the 
tear remained without producing a detach- 
ment. To explain this different behavior 
of the two eyes of the same patient, the 
literature on the pathogenesis of retinal 
detachment is reviewed, and the following 
conclusions reached: the important factor 
in retinal detachment is a secretory dis- 
turbance of the pigment epithelium; the 
subretinal fluid consists chiefly of the 
secretion of irritated pigment epithelium, 
joined later by degenerated vitreous. A 
retinal tear including the external limiting 
membrane is the provocative factor for the 
secretory disturbance, and subsequently 
the movement of the detached vitreous up- 
sets the secretion-absorbtion process of 
the epithelium. If the retinal tear does not 
include the external limiting membrane 
the retina does not become detached. 
Therefore the author divides idiopathic 
retinal detachments into three groups: 
1. detachments with a complete tear, 2. de- 
tachments without a tear but in which a 
tear in the detached retina may occuplater ; 
and 3. incomplete tears, which do not 
cause retinal detachment as long as the 
external limiting membrane remains in- 
tact. The author's case falls within the last 
category. (23 references) Ray K. Daily. 
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Morone, Giulio. The role of the muco- 
polysaccharides in diabetic retinopathy. 
Rassegna ital. d’ottal. 24:161-165, May- 
June, 1955. 

The author studied the behavior of the 
glucosamines of the vitreous mucoids in 
diverse stages of experimental diabetes. 
The aim was to draw some inferences con- 
cerning the role played by the muco- 
polysaccharides. There was evident a 
parallelism between vascular modifica- 
tions and the behavior of the polysac- 
charides in question. It did not appear un- 
reasonable to the experimenter to con- 
clude a probable intervention of the me- 
tabolism of the mucosaccharides and the 
vascular complications of diabetes. (2 fig- 
ures, 17 references) Eugene M. Blake. 


Palich-Szanto, O. Late sequel of a 
thrombosis of the central retinal vein. 
Klin. Monatsbl. f. Augenh. 127 :358-364, 
1955. 


A dise-shaped elevation was noted 18 
months after occlusion of the central vein 
beneath the macula. It was somewhat 
larger than the papilla and had a central 
depression. Vessels ended in it and it 
probably was an organized hemorrhage. (1 
figure, 36 references) 

Frederick C. Blodi. 


Rusodimos, C. N, Central angiospastic 
retinopathy. Arch. Soc. oftal. hispano-am. 
15 530-538, May, 1955. 

Seven cases are reported, five in women 
and two in men. The age of the patients 
ranged from 39 to 50 years. All patients 
had neurotic manifestations. Only one 
smoked, Five patients recovered under 
treatment. One recovered spontaneously. 
One case ended with degeneration of the 
macula. Of the therapeutic agents anti- 
biotics and cortisone proved to be ineffec- 
tive. Sedatives, vasodilators, and vitamins 
B, D, and E constituted the other medica- 
ments used. (6 references) 

Ray K. Daily. 


de Vincentiis, Mario. The pathogene- 
sis of the macular hole. Arch. di ottal. 59: 
345-352, July-Aug., 1955. 

A statistical survey of 57 cases with or 
without retinal detachment indicates the 
possibility that a hole in the macula can 
be secondary to the detachment, particu- 
larly when peripheral retinal lesions are 
present. (4 tables, 8 references) 

John J. Stern. 


de Vincentiis, Mario. Observations on 
retinal detachments in myopic and non- 
myopic eyes. Ophthalmologica 129 :353- 
369, June, 1955. 

The author has made a search for sys- 
tematic differences between the retinal 
detachments that occur in myopes and 
those that occur in nonmyopes. For the 
purpose of this study an eye was con- 
sidered myopic if a myopia of seven or 
more diopters was present, and as non- 
myopic if its refraction was emmetropia 
or hyperopia. Fifty cases of detachment 
of each type were collected and studied. 
A history of injury was elicited with sig- 
nificantly greater frequency in the non- 
myopes. In the latter type of eye the de- 
tachment tended to occur later in life than 
in the myopes. A significant difference 
between the two groups was found with 
regard to the location of the retinal breaks. 
In the myopes the temporal half of the 
retina seemed to be predisposed to break 
formation whereas in the nonmyopes the 
distribution of the breaks was more even. 
From this observation the author draws 
the conclusion that in the myopes the 
extrinsic ocular muscles, by traction or 
pressure, play an important role in the 
causation of retinal breaks. In the non- 
myopes the action of the extrinsic muscles 
is partly compensated by the soundness 
of the ocular tissues and partly masked 
by the effects of trauma. (2 figures, 17 
tables, 16 references) Peter C. Kronfeld. 


Weerekoon, Lloyd M. Priscol and reti- 
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nal artery occlusions—preliminary report. 
Brit. J. Ophth. 39:98-102, Feb., 1955. 

Three cases of retinal artery occlusion 
are described in which therapy was given 
within a few hours in the first two cases 
and after seven days in the third. The re- 
sults from retrobulbar injection of Priscol 
coupled with amyl nitrite inhalation sug- 
gests strongly that this method be used 
with other known forms of vasodilatation. 
The author advises that intensive vaso- 
dilatation should not be withheld even in 
what may appear to be a hopeless case, 
and that therapy should continue for at 
least thirty days. The retrobulbar dose of 
Priscol varies from 0.01 g. to 0.025 g. as 
the initial treatment to be followed by the 
oral use of Priscol at regular intervals. 
Toxic effects have been described in the 
literature, but the author noted only flush- 
ing of the face and feels that his dosage 
was too low to produce toxic effects. Pain 
and ocular palsies which are sometimes 
seen after the retrobulbar injection of 
acetyl choline, were not noted here. (2 
figures, 13 references) 


Lawrence L. Garner. 


12 
OPTIC NERVE AND CHIASM 


Landolt, E., Optic nerve lesions in 
trauma of the skull. Acta Neurochir. 4: 
128-142, Feb., 1955. 


The author presents nineteen cases of 
unilateral optic lesions following trauma 
to the skull. Fractures of the lesser wing 
of the phenoid were found in three-fourths 
of the cases. The author presumes that in 
each case a fracture occurs, causing pres- 
sure on the optic nerve from edema or 
hemorrhage, rather than bone spicules, 
and advises early decompression to avoid 
the high incidence of permanent blindness 
which results. In all cases the injury was 
to the front half of the skull, and the most 
common finding was impaired pupillary 
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function, which comes on very quickly. 
(3 figures, 19 references) 
Harry Horwich. 


Levine, S., and Bronstein, M. The optic 
nerve sheath pathway. A.M.A. Arch. 
Ophth. 54 :369-372, Sept., 1955. 


Three cases are presented which pro- 
vide evidence for the transmission of par- 
ticulate matter through the optic nerve 
sheath from the cranial cavity to the orbit. 
In one case a foreign body granuloma of 
the sclera resulted after intracranial sur- 
gery. In two other cases there was infiltra- 
tion with tumor cells. (5 figures, 9 refer- 
ences) G. S. Tyner. 


Love, J. G., Dodge, H. W., Jr., and 
Blair, H. L. Complete removal of gliomas 
affecting the optic nerve. A.M.A. Arch. 
Ophth. 54:386-391, Sept., 1955. 

Four cases are reported in which com- 
plete removal of the tumor was accom- 
plished through the transcranial approach, 
(7 figures, 12 references) G.S. Tyner. 


Marchessi, Fernando. Late bilateral 
hereditary optic atrophy. Arch. Soc. oftal. 
hispano-am, 15 :522-529, May, 1955. 


This is a report of a case of Leber’s optic 
atrophy in a man 59 years old. The ge- 
netics of this affection are reviewed, and 
the differential diagnosis discussed. (Ge- 
nealogic tree) Ray K. Daily. 


Nonnenmacher, Heinz. Optic neuritis 
in lactation. Klin. Monatsbl. f. Augenh. 
127 :228-233, 1955. 


A 35-year-old woman noted a sudden 
loss of vision in the left eye one month 
after her second delivery. There was a 
papillitis in the left eye and amaurosis. 
Three months later light perception was 
present. There was a slight temporary 
retrobulbar neuritis on the other side. The 
author cautions against the diagnosis of 
a lactation neuritis especially as he saw a 
similar case where the woman developed 
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multiple sclerosis afterward. (16 refer- 
ences) Frederick C. Blodi. 


Oehninger, C., Barrios, R. R., and 
Haedo, C, A. Optic neuritis caused by 
arsenicals. Treatment with B. A. L. Brit. 
J. Ophth. 39 :422-428, July, 1955. 

Two patients who had had stovarsol for 
syphilis noted cloudy vision after several 
weeks. Central vision was good but there 
was marked constriction of peripheral 
fields. The optic dises were slightly pale 
and neither patient improved until given 
injections of B. A. L. intramuscularly in 
amounts of 200 to 300 mg. daily. Both pa- 
tients improved. (6 figures, 13 references) 

Morris Kaplan. 


13 
NEURO-OPHTHALMOLOGY 


Adler, E., Landau, J., and Rabinowitz, 
EK. Palsy of conjugate eye movements in 
poliomyelitis. Conf. Neurologica 15:154- 
161, 1955. 

The overall incidence of ocular disturb- 
ances in bulbar poliomyelitis is about 10 
percent. Nystagmus is the commonest 
finding, being possibly a residuum of 
transient paresis. Next in order come 
pareses of the abducens, oculomotor, and 
trochlear nerves, and least commonly, 
pupillary disturbances. Reporting on the 
Israeli epidemic of 1949-54, they noted 
four cases of paresis of conjugate gaze, 
and suggest that the apparent rarity of 
this finding may be due to the transient 
nature of the palsy. They conclude that it 
is due to a lesion in the pontine center, 
possibly the vestibular nucleus. (3 figures, 
14 references) Harry Horwich. 


Agarwal, Lalit P. Vascular headaches. 
Ophthalmologica 129 :370-376, June, 1955. 
Under the heading of vascular head- 
aches the author considers those which 
occur in patients with periodic headaches, 


ABSTRACTS 


unilateral or generalized in onset, associ- 
ated with a wide variety of other symp- 
toms (nausea, lacrimation, photophobia, 
mental depression or anxiety) and often 
announced by visual prodromes. For the 
treatment in these cases the author has 
used dihydroergotamine combined with 
pyrazolon derivatives (irgapyrin) with 
considerable success. (1 table, 29 refer- 
ences) Peter C. Kronfeld. 


Albert, P., and Aznarez, J]. Foster-Ken- 
nedy syndrome without a tumor. Edem- 
atous intracanalicular optic neuritis. Arch. 
Soc. oftal. hispano-am. 15 :509-516, May, 
1955. 

The author reports a case of bilateral 
intracanalicular optic neuritis, clinically 
suggestive of an intracranial lesion, as the 
patient had an optic atrophy in the right 
eye, and an optic neuritis in the left. En- 
cephalography with air injection was neg- 
ative for tumor. The patient recovered 
normal visual fields and visual acuity in 
the course of several months under treat- 
ment with Vitamin B,. The only remain- 
ing sequel of the disease was the optic 
atrophy of the right disc. The author con- 
cludes that the Foster Kennedy syndrome 
is not pathognomonic of an intracranial 
lesion, and the possibility of an intra- 
canalicular optic neuritis should be kept 
in mind in its presence. (2 figures, 3 ref- 
erences) Ray K. Daily. 


Ellerbrook, V. J. Unilateral Bell's 
palsy—a case report. Am. J. Optometry 
32 :579-582, Nov., 1955. 

A school teacher, aged 37 years, was 
fitted successfully for a contact lens over 
an eye which would not blink enough to 
prevent drying of the cornea. A forced 
closure of the eye resulted in an ugly 
grimace, so she closed the eye with her 
finger every few minutes. 


Paul W. Miles. 
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Francois, J., and Verriest, G. Perimetry 
of the dark-adapted eye in neurodphthal- 
mology. Ann. d’ocul. 188:589-653, July, 
1955. 


The authors discuss in detail the com- 
parable effects on photopic and scotopic 
visual function of various neurodphthal- 
mic lesions. A determination of the size 
of the central scotoma of the dark- 
adapted eye constitutes a new method of 
clinical examination of considerable prac- 
tical interest, since it allows the detection 
of changes too small to be perceptible by 
methods of photopic examination. (38 fig- 
ures, 58 references) John C. Locke. 


Gormaz, Alberto B. Neuro-ophthalmo- 
logic disturbance in barbiturate poison- 
ing. Arch. chil. de oftal. 12:82-84, Jan.- 
June, 1955. 

The author describes a patient, conva- 
lescing from a barbiturate poisoning, who 
had mydriasis, paralysis of accommoda- 
tion, paresis of the medial rectus muscle 
of the left eye, papilledema and a ho- 
monymous defect in the upper right quad- 
rant of the visual fields. All these symp- 
toms cleared in a few weeks. (2 figures, 
4 references) Walter Mayer. 


Guibor, G. P. Cerebral palsy: a practical 
routine for discerning oculomotor defects 
in cerebral palsied children. |. Pediat. 47: 
333-339, Sept., 1955. 

The importance of early diagnosis and 
treatment of the ocular manifestations of 
cerebral palsy is stressed. It is shown that 
not only the eyes, but also the whole 
organism will respond better. In addition 
to preserving vision and maintaining bin- 
ocular function, better co-ordination of the 
arms and legs can be expected. Over fifty 
percent of cerebral palsy victims have 
ocular defects. It is demonstrated how 
these can be picked up by the Hirschberg 
corneal reflex test, versional tests for con- 
jugate movements, and the testing of 


visual acuity with the illiterate “E” chart. 
(5 figures, 10 references) 
Harry Horwich. 


Heinzen, H. and Baasch, E. Ophthal- 
moplegia in congenital myasthenia gravis. 
Ophthalmologica 129 :335-341, April-May, 
1955. 

To the five reported cases of congenital 
myasthenia gravis the authors add an- 
other. The patient, a now 15-year-old boy, 
was born of normal parents. Difficulty in 
swallowing was noticed shortly after 
birth. He learned to walk, but rapidly 
increasing fatigue and insecurity kept 
him from ever walking farther than a few 
blocks. All skeletal muscles were present, 
but small in volume. There was almost 
total bilateral external ophthalmoplegia 
with marked ptosis and normal visual 
acuity. 

All muscular functions except the mo- 
tility of the eyeballs improved dramati- 
cally and lastingly on oral administration 
of a prostigmine preparation. A biopsy 
from the biceps and from a rectus muscle 
revealed no histologic anomaly. (2 figutes, 
15 references) Peter C. Kronfeld. 


Mancall, Irwin T. Opticociliary neuritis. 
A.M.A. Arch. Ophth. 54 :436-437, Sept., 
1955. 


The fifth case of optic neuritis asso- 
ciated with paralytic mydriasis and pa- 
ralysis of accommodation is reported. (4 
references) G. S. Tyner. 


Montes, Galvez J. The ocular sympto- 
matology of tuberculous meninigis. Arch. 
Soc. oftal. hispano-am. 15:539-547, May, 
1955. 


Because of the new therapeutic agents, 
the prognosis of tuberculous meningitis 
has undergone a marked change. An affec- 
tion which was fatal a few years ago, has 
been converted into a curable disease in 
a number of cases. The recovery, which 
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in such cases is slow and complicated by 
recurrences, permits careful study of the 
course and evolution of the ocular compli- 
cations. This analysis of the ocular symp- 
toms observed in 32 cases, is presented in 
a tabulated report. The most frequent pu- 
pillary disturbance was a tendency to my- 
driasis with a reduced amplitude of the 
photomotor reflex. Of the motor disturb- 
ances the most frequent was an involve- 
ment of the fourth pair of cranial nerves; 
the motor disturbances usually improved 
in the course of therapy. Tubercles of the 
choroid were found in 22 percent of cases, 
and their incidence was much higher in 
adolescents than in infants. The author 
points out that the presence of a tuber- 
cle of the choroid in a case of meningitis 
of undetermined etiology is diagnostic of 
tuberculosis. (2tables) Ray K. Daily. 


Nover, Arno. Retinal changes in Schil- 
der’s disease. Klin. Monatsbl. f. Augenh. 
127 :294-302, 1955. 


An eight and one-half-month-old child 
died after a short illness with the signs 
of a disseminated encephalitis. There were 
nystagmus, sixth nerve palsy and numer- 
ous white foci in the superficial layers of 
the retina. The histologic examination re- 
vealed many cellular deposits on the inter- 
nal limiting membrane. There were in ad- 
dition a slight edema of the retina and 
some perivascular changes. (3 figures, 62 
references) Frederick C. Blodi. 


Pallis, C. A. Impaired identification of 
faces and places with agnosia for colours. 
J. Neurol., Neurosurg. & Psychiat. 18 :218- 
224, Aug., 1955. 

A unique case is described, in a patient 
with mitral stenosis and auricular fibrilla- 
tion who had an embolus of the right pos- 
terior cerebral artery, as shown by angi- 
ography. This resulted in a bilateral su- 
perior homonymous quadrantanopia, 
color-blindness, inability to recognize 
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faces, and disruption of spatial thought. 
Except for variations of the latter two, all 
his other functions were normal. Ex- 
amples are given, wherein he did not 
recognize his wife or doctor, but could rec- 
ognize animals, and so on. A detailed dis- 
cussion of the case follows. (19 refer- 
ences) Harry Horwich. 


Poleff, L. Anisocoria of sympathetic 
origin in tuberculosis. Ann. d’ocul. 188: 
665-671, July, 1955. 

In a study of 301 patients with pulmo- 
nary, surgical, glandular and cutaneous 
forms of tuberculosis, anisocoria was 
found’ in 74.8 percent after a weak solu- 
tion of atropine had been instilled and in 
9.6 percent when atropine had not been 
instilled. The pupillary inequality was 
most common in pulmonary affections (100 
percent) and least common in the surgical 
forms (58 percent). In pulmonary tuber- 
culosis, the affected pupil was always on 
the side of the lesion. In early cases, it 
was larger than normal, and due to sym- 
pathetic irritation; whereas in cases of 
longer standing, there was miosis, due 
either to sympathetic paralysis or to a 
vagotonic reaction. When the location of 
the lesion was not related to the sym- 
pathetic nerve, the origin of the aniso- 
coria remains unexplained. (21 references) 


John C. Locke. 


Riesco MacClure, J. S. Nystagmus. Its 
clinical significance. Arch. chil. de oftal. 
12 :7-32, Jan.-June, 1955. 

In the study of 94 patients with cerebral 
lesions, the relation between the otoneuro- 
logical signs and the cerebral area which 
actually presents the disturbance, the 
author reaches the conclusion that none 
of the following signs—spontaneous nys- 
tagmus in one or more directions, con- 
jugate movement of the eyes, positional 
nystagmus, vestibular hyperexcitability, 
vestibular excitability with normal coclear 
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excitability, or absence of the rapid com- 
ponent of nystagmus—had any localizing 
significance. However, he believes that 
some other signs suggest strongly a lesion 
in the midline of the posterior fossa, but 
all of these signs should be evaluated with 
the neurological, otological, ophthalmo- 
logical, and radiographic findings. (5 fig- 
ures, 9 tables, 21 references) 
Walter Mayer. 


Venturi, G. Total bilateral ophthalmo- 
plegia in a case of postparotitic polyra- 
diculitis. Ann. di ottal. e clin. ocul. 81 :249- 
358, Aug., 1955. 

In an efght-year-old child epidemic pa- 
rotitis was followed by the syndrome of 
total bilateral ophthalmoplegia, meningeal 
irritation, motor deficiency in the limbs, 
progressing to a flaccid tetraplegia, and 
peripheral facial paralysis. The syndrome 
is interpreted as a polyradiculitis. Ten 
months after the onset there was still a 
disturbance of the ocular mobility, mydri- 
asis and poor accommodation, while the 
tetraplegia had resolved into mild mobil- 
ity disturbances of the limbs. (24 refer- 
ences) John J. Stern. 


14 
EYEBALL, ORBIT, SINUSES 


Arruga, H. Problem of orbital implants 
after enucleation. Brit. J. Ophth. 39:599- 
604, Oct., 1955. 


The inadequacy of implants is attested 
to by this famous surgeon's presentation 
of yet another type of implant. The im- 
plant differs from present modifications 
only in that it presents one or two non- 
corrodible metal pegs which protrude 7 
mm. from the anterior surface. These are 
located at the upper portion of this an- 
terior surface in order to keep the wound 
intact since perforation takes place at 
some distance from the wound which is 
sutured in the usual manner. The author's 


implant is acrylic and employs two sets 
of tunnels through which the vertical and 
horizontal rectus muscles are passed and 
then sutured in the usual manner, The 
purpose of the two pegs is to prevent ro- 
tation and lend stability. Conjunctiva 
completely covers the implant and the two 
pegs slowly perforate the overlying tissues 
in about two to four weeks. A semifinal 
acrylic prosthesis can be fitted in 60 to 
90 days. A second type of procedure ts 
described and is designed to avoid any 
buried sutures and no tunnels are re- 
quired. The eye is prepared as in an evis- 
ceration, the scleral ring is made by cut- 
ting away all sclera at a point 10 mm. 
from the limbus. The implant is fitted into 
the scleral ring from behind by passing 
through the area between the inferior and 
lateral rectus muscles while small holes 
are made for the pegs in the sclera near 
the limbus. The latter procedure has been 
used only in five cases and is too new 
to evaluate fairly. The first procedure 
described has been employed by this 
author since 1951 in 39 cases and in five 
reoperation became necessary (19 figures) 
Lawrence L. Garner. 


Bossi, R., and Pisani, C. Collateral cer- 
ebral circulation through the ophthalmic 
artery and its efficiency in internal carotid 
occlusion. Brit. J. Radiol. 28:462-469, 
Sept., 1955, 


Three cases of ophthalmic collateral cir- 
culation, demonstrated by angiograms, 
are presented. The collateral circulation 
extended from the external carotid to the 
internal maxillary artery to the deep an- 
terior temporal artery and thence to the 
zygomatic and temporal branches of the 
lachrymal artery. (13 figures, 31 refer- 
ences ) Irwin E. Gaynon. 


Cutler, W. M. Ocular manifestations of 
lethal midline granuloma: two cases. 
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Univ. Michigan Med. Bull. 21:220-228, 
July, 1955. 

Two cases of Wegener’s granulomato- 
sis are presented, with the differential 
diagnosis and management of this invari- 
ably fatal disease. In these cases, steroid 
therapy was found to be helpful, but did 
not influence the final outcome. The case 
reports illustrate the various ocular com- 
plications which arise as the tissue invades 
the orbit. In both cases, a primary type of 
optic atrophy supervened. (2 figures, 9 
references ) Harry Horwich. 


Foster, John. Diagnosis and treatment 
of orbital tumors. Roy. Coll. Ann. 17 :114- 
129, Aug., 1955. 

Angioma is the, commonest orbital 
tumor. Seventy percent of the tumors 
arise within the orbit, 23 percent from 
nearby structures, and seven percent from 
distant sources. The classical symptoms 
are exophthalmus, edema of the lids, de- 
fective vision with or without optic nerve 
changes, and diplopia. X-ray studies in 
42 percent of cases, show increased tissue 
density, distention of the orbit, erosion, 
rarefaction, fossa or dent, or dilatation of 
the optic canal or sphenoidal fissure. A 
lateral orbitotomy rather than a trans- 
frontal approach is advocated. (6 figures, 
2 tables, 22 references) 

Irwin E. Gaynon. 


Laurent, L. P. E., Scopes, J. W. Hy- 
aluronidase in the treatment of exoph- 
thalmic ophthalmoplegia. Lancet 2:537- 
538, Sept. 10, 1955. 

This 53-year-old man developed exoph- 
thalmic ophthalmoplegia following the 
cessation of thyrotoxic symptoms in the 
course of treatment with methy! thiouracil. 
He developed severe conjunctival edema 
with paralysis of the elevators of the eye 
and of the left external rectus muscle. 
1,000 Benger units of hyalase dissolved 
in 0.4 ml. of 1l-percent procaine was in- 
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jected into the conjunctiva at four dif- 
ferent times. The improvement brought to 
light the fact that the conjunctival edema 
was not in the fornix, but over the lower 
part of the globe. After retrobulbar injec- 
tions, there was an improvement in the 
exophthalmus and the diplopia had 
ceased. (4 figures, 4 references) 
Irwin E. Gaynon. 


Naftziger, H. C.: Progressive exoph- 
thalmos. Bull. Am. Coll. Surgeons 40 :33- 
39, and 53-55, Jan.-Feb., 1955. 

The condition, which appears usually 
after surgical removal of the thyroid 
gland but can occasionally be encoun- 
tered in the absence of any detectable 
endocrine disturbance, is of a variable 
severity, ranging from a relatively mild 
degree to a few instances where an ur- 
gent intervention is required in order to 
forestall blindness and death from menin- 
gitis or brain abscess. 

A marked, gradually increasing propto- 
sis is soon followed by puffiness of the 
lids, epiphora, an edematous protrusion of 
the conjunctiva, limitation of ocular move- 
ments, corneal ulceration, choked discs 
and changes in the visual fields; most 
commonly visual impairment is associated 
with no changes other than the high ret- 
robulbar pressure upon the optic nerves. 
This increased pressure has far more diag- 
nostic and prognostic significance than 
the exophthalmometer readings, a fact 
which warrants the use of an orbitotonom- 
eter, especially in apparently unilateral 
cases, The etiology is still unsettled. From 
the pathologic standpoint, augmented 
fluid in the orbit seems to be the main 
cause for proptosis, while the orbital fat 
has been found almost absent; the extra- 
ocular muscles are swollen, infiltrated and 
may show loss of striation, fibrosis and 
even hyaline changes. 

Hormonal treatment is of little avail, 
as is also X-ray therapy to the pituitary 
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or the orbital tissues. Surgical decompres- 
sion of the orbit through a frontal ap- 
proach has given, on the other hand, 
gratifying results in the 40 successive 
cases reported. No mention is made of 
Blaskovics’ recession of the levator 
muscle, a procedure which is claimed by 
many to have been satisfactorily em- 
ployed in cases of a not extreme gravity. 
(38 key references) 
A. Urrets-Zavalia, Jr. 


Pettinati, Sergio. An unusual case of 
traumatic lesions of the orbit. Rassegna 
ital. d’ottal. 24:233-238, May-June, 1955. 

Five years before the examination by 
the author a young farmer fell from a 
bicycle. A sharp stick penetrated the 
upper portion of the orbit. The stick was 
removed and after a few months exoph- 
thalmos developed and increased, accom- 
panied by lagophthalmos. The eyeball was 
uninjured. X-ray study and exploratory 
surgery revealed an inflammatory granu- 
loma which was removed. (4 figures) 


Eugene M. Blake. 


Sena, Jose Alberto. Intermittent exoph- 
thalmos. Arch. oftal. Buenos Aires 30: 
133-139, April, 1955. 

Arising almost invariably as the most 
striking symptom of orbital varices, this 
rare, essentially transient phenomenon 
appears sporadically whenever a cephalic 
venous stasis is induced either by rotating 
or tilting the head or by manual or instru- 
mental compression of the jugular veins. 

The case of a 24-year-old man is re- 
ported, in whom a marked intermittent 
proptosis of the left eye had been noticed 
when stooping or after exertion in the 
past four years. The condition was accom- 
panied by only slight discomfort. On ex- 
amination, a moderate left enophthalmos 
was seen (exophthalmometer readings 
were 16 mm. on the right side and 14 mm. 
on the left), which, by merely bending the 


head forward was replaced by a protru- 
sion of up to 20 mm. ; this subsided as soon 
as the head went back to an erect position. 
The eyeballs themselves were normal In- 
cluding the fundi, and vision was 20/20 
in each eye. Apparently no bruit was 
heard, nor were there subjective mur- 
murs or roaring perceived. Roentgeno- 
grams were not taken. As the case did not 
seem to be a clearly progressive one, all 
treatment was deferred. (5 figures, 8 ref- 
erences) A. Urrets-Zavalia, Jr. 


de Voe, Arthur Gerard. The orbit. 
A.M.A.. Arch. Ophth. 54:438-461, Sept., 
1955. 


The pertinent literature for 1954 is re- 
viewed, (328 references) G, S. Tyner. 


15 
EYELIDS, LACRIMAL APPARATUS 


De Conciliis, U. A rare malformation of 
the lacrimal pathways. Arch. di ottal. 59: 
401-408, Sept.-Oct., 1955. 

A duplication of the lower lacrimal 
punctum and canaliculus is described. 
Both canaliculi communicated with the 
lacrimal sac. The upper punctum and 
canaliculus were absent. The author con- 
siders the condition an ectopy of the su- 
perior canaliculus. (4 figures, 39 refer- 
ences) John J. Stern. 


Debrousse. The utilization of steel wire 
in oculopalpebral surgery. Arch. d’opht. 
15 :487-500, 1955. 

The author stresses the value of steel 
wire in the repair of lid wounds, partic- 
ularly in the initial repair. He deplores 
the fact that in some 70 percent of cases 
lid repair is accomplished by the nearest 
general surgeon and that the ophthalmol- 
ogist is usually called in to correct the 
late unhappy results. He then discusses in 
detail the techniques of oculopalpebral 
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surgery and illustrates them with photo- 
graphs and case reports. (6 figures) 
P. Thygeson. 


Dejean, Ch. Causes of failure in lacrimal 
intubation. Arch. d’opht. 15 :474-478, 1955. 


The author refers to his initial report in 
1953 of a study of 30 cases of lacrimal in- 
tubation, and states that advances in tech- 
nique have now given him almost uniform 
success in several hundreds of cases. He 
notes that many ophthalmologists com- 
plain of lack of success and attempts in 
his article to analyze the causes of failure. 
Chief among these he believes to be the 
use of too small a tube. He considers that 
acrylic tubes of at least 2 mm. internal di- 
ameter are necessary, and he is now using 
tubes with internal diameter of 2.5 mm., 
a length of 15 mm., and with the lower 
end cone-shaped to facilitate its introduc- 
tion into the canaliculus. He finds it nec- 
essary to enlarge the nasolacrimal canal 
by curetting the soft parts and employing 
a round file for the bony parts. It is im- 
portant, he believes, to allow enough time 
to elapse after an acute dacryocystitis to 
prevent an exacerbation, Among factors 
of importance to be considered are anom- 
alies of the nasal fossae and osteoperi- 
ostitis of the ethmoid. He concludes his 
paper with a detailed description of his 
technique. Thygeson. 


Demorest, B. H., and Milder, B. Dacry- 
ocystography. A.M.A. Arch. Ophth. 54: 
410-421, Sept., 1955. 

This is a sequel to a previous article by 
the authors and deals with demonstration 
of some of the commoner pathologic con- 
ditions encountered in dacryocystography. 
The authors believe that this procedure 
has a wide application. Among the condi- 
tions which can be demonstrated are func- 
tional block, anatomic block, atony or 
stenosis of the sac, fistula and diverticula, 
and the condition of surrounding struc- 
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tures which may influence therapy. (13 
figures, 3 references) G. S. Tyner. 


Forrest, Arnold W. Epithelial lacrimal 
gland tumors. Pathology as a guide to 
prognosis. Tr. Am. Acad. Ophth. 58 :848- 
856, Nov.-Dec., 1954. 


The author discusses the management 
of patients on the basis of the pathologic 
diagnosis. He discusses briefly the con- 
fusion in the grouping of “mixed tumors” 
and describes histologically the findings 
in benign and malignant tumors. (28 fig- 
ures, 1 table, 8 references) 

Theodore M. Shapira. 


Hughes, Wendell L. Surgical treatment 
of congenital palpebral phimosis. A.M.A. 
Arch. Ophth. 54:586-590, Oct., 1955. 

A procedure is described for correction 
of this deformity. In principle it consists 
of: 1. elongating the fissure at the lateral 
canthus, 2. correcting the fold sin 
overhanging the medial canthus, eep- 
ening or creating a medial canthal de- 
pression, 4. moving the medial canthus, 
and, if necessary, the lower lacrimal punc- 
tum, nasally, and at the same time cre- 
ating as much of a depression in this 
area as possible, and 5. at a second stage, 
elevating and creating a fold in the upper 
lid. (8 figures) G. S. Tyner. 


Isola, W., Borras, A., Nin, C., and Fer- 
rer, J. Recent advances in the treatment 
of the lids and lacrimal system. Arq. 
brasil. de oftal. 17 :51-88, 1954. 


The authors review developments in 
therapy of the lids and lacrimal system 
which have appeared within the last four 
years. Medical treatment of the lids has 
been little modified with the exception of 
the use of new antibiotics and hydrocorti- 
sone. The difficulties in treating blepha- 
ritis are considered, and the possible eti- 
ology of allergy and mycotic infection 
should be considered. 
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Ptosis surgery has been advanced by 
Berke’s technique which is highly recom- 
mended, since it results in few cases of 
vertical imbalance although the superior 
rectus muscle is used. 

Many procedures have been reported 
for the treatment of ectropion and entro- 
pion—too many to be reviewed. 

In diseases of the lacrimal system, most 
advances have been made in treating 
chronic dacryocystitis. Those cases which 
are primarily of endocrine origin respond 
most satisfactorily to prolonged irrigation 
with neostigmine. Less satisfactory results 
are obtained with estrogens. Antibiotics, 
astringents and vasoconstrictors have 
their place, but when these are not suc- 
cessful, surgery becomes necessary. Dac- 
ryocystorhinostomy is the procedure of 
choice, and most authors prefer the ex- 
ternal approach. A variety of techniques is 
described. (220 references) 

James W. Brennan. 


Jones, I. S., and Pfeiffer, R. L. Lacrimal 
gland tumors. Roentgenographic diagno- 
sis. Tr. Am. Acad. Ophth. 58:841-847, 
Nov.-Dec., 1954. 


The authors present twenty cases of 
lacrimal gland tumor with 16 photographs 
of the roentgen films and three tables. 
They discuss briefly the X-ray features of 
bony changes from the standpoint of di- 
agnosis, differential value and prognosis. 
(17 figures, 3 tables, 14 references) 

Theodore M. Shapira. 


Reeh, M. J., and Hyman. S. Treatment 
of lid tumors. Tr. Am. Acad. Ophth. 59: 
507-521, July-Aug., 1955. 

The authors discuss the anatomy of the 
lid and the various procedures for dealing 
with lid tumors and their merits and their 


limitations. (15 figures, 13 references) 
Theodore M. Shapira. 


Romanes, G. J. Dacryocystorhinostomy 
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—clinical report of fifty cases. Brit. J. 
Ophth, 39 :237-240, April, 1955. 

Fifty patients treated for epiphora by 
means of dacryocystorhinostomy are re- 
viewed. Dacryocystograms were made be- 
fore and after surgery to visualize the site 
of blocking as well as confirm the presence 
of an anatomical opening. In the surgical 
technique several modifications are worth 
noting. To obtain a good and impercep- 
tible scar the skin incision is made as far 
forward as possible on the side of the 
nose. In order to facilitate the operation 
as well as to avoid the angular vessels, a 
rhinostomy lamp is inserted for trans- 
illumination before and during the opera- 
tion. The vessels are apparently easily 
seen by this method and their outline is 
then marked on the skin by means of ink. 
The lamp makes it easier to recognize the 
trephine site and also to remove all bone 
from the trephine site before incision of 
the mucous membrane takes place. With 
the light inside the nose, bleeding points 
are easily seen. The author stresses the 
use of hypotensive anesthesia in order to 
avoid a bloody field and to reduce the 
need for suction in the area. A number 
3 Jacques catheter is particularly impor- 
tant since it is inserted into the fenestra 
and kept in place for one week. The re- 
sults were good; 90 percent of patients 
were relieved of symptoms. Results in 
children are unpredictable because of ab- 
normal healing and vigorous growth of 
scar tissue. (1 figure, 1 table, 4 references) 


Lawrence L. Garner. 


Wies, Frederick A. Spastic entropion. 
Tr. Am. Acad. Ophth. 59:503-506, July- 
Aug., 1955. 

The author reviews the common meth- 
ods of treatment of spastic entropions and 
then describes his own very simple office 
method. (1 figure, 10 references) 

Theodore M. Shapira. 
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16 
TUMORS 

Clarke, Edwin. Ophthalmological com- 
plications of multiple myelomatosis. brit. 
J. Ophth, 39:233-236, April, 1955. 

The ophthalmologic aspects of multiple 
myelomatosis are reviewed and a single 
case is described. The ocular complica- 
tions may be the presenting feature of the 
disease, but usually evidence of general- 
ized myelomatosis is noted. The ophthal- 
mic manifestations may be: 1. vascular 
retinal changes (retinal hemorrhages due 
to thrombotic incidents), 2. papilledema 
(due to cranial extensions of the tumors) 
3. ocular nerve palsies (the commonest 
sequel of invasion of the base of skull), 
4. orbital myelomata and 5. lesions of 
optic nerve pathways. In the case pre- 
sented diplopia was the only ocular com- 
plaint of a patient who had had medical 
care for two years. The diagnosis was 
readily made by means of X-ray exam- 
ination of the skull and long bones. Bi- 
opsy of the bone marrow and Bence-Jones 
study of the urine are of added value in 
the diagnosis, Therapy is not effective. 
(1 table, 32 references) 

Lawrence L. Garner. 


Deering, Donald W. Basosquamous-cell 
carcinoma of the orbit. A.M.A. Arch. 
Ophth. 54 :428-431, Sept., 1955. 

A basosquamous-cell carcinoma of the 
orbit resulted from fulguration of skin 
lesions of the eyebrow and cheek. This 
case demonstrated the need for biopsy of 
sych lesions. The Kronlein procedure was 
successfully employed for treatment of the 
orbital lesion. (7 figures, 3 references) 


G. S. Tyner. 


Donahue, Hugh C. An _ exceptional 
lesion of the orbit. A.M.A. Arch. Ophth. 
54 :259-261, Aug., 1955. 


This report gives evidence of the be- 


nignity of glioma of the optic nerve. A 
massive recurrence developed during the 
22 years after enucleation and excision of 
a portion of the optic nerve. After 22 years 
there was no intracranial extension or 
metastasis elsewhere in the body. (1 fig- 
ure, 5 references) G. S. Tyner. 


Espidora-Couso, José. Kahler’s myelo- 
matosis. Arch. chil. de oftal. 12:85-88, 
Jan.-June, 1955, 


A patient with Kahler’s myelomatosis 
had bilateral blindness without optic disc 
changes associated with severe headaches 
and paralysis of all the cranial nerves 
except the first and eighth. There was a 
destruction of the bony foramina. (2 fig- 
ures, 3 references) Walter Mayer. 


Gareis, Richard. Epithelial tumors of 
the ciliary body. Klin. monatsbl. f. 
Augenh. 127 :344-358, 1955. 


The author describes a diktyoma which 
occurred in the left eye of an 18-months- 
old child and a malignant medullo-epithe- 
lioma in a 45-year-old woman. (5 figures, 
37 references) Frederick C, Blodi. 


Gartner, J]. Histogenesis of orbital retic- 
ulum cell sarcoma. Klin. Monatsbl. f. 
Augenh. 127 :335-344, 1955. 


A 63-year-old patient had a severe ex- 
ophthalmus on the right side for more 
than a year. The eye became blind and an 
exenteration was done, X-ray study of the 
orbit showed no pathologic changes. Two 
tumor nodules were found consisting of 
reticulum cells, The tumors were adjacent 
to extraocular muscules where orbital 
lymph vessels have recently been found 
(Hayashi, Nishimura). (3 figures, 26 ref- 
erences) Frederick C. Blodi. 


Malone, Roos G. S. Dictyoma. Brit. J. 
Ophth. 39 :429-436, July, 1955. 

The clinical and pathologic findings in 
a case of dictyoma are described and dis- 
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cussed extensively. The tumor recurred 

after exenteration of the orbit and invaded 

skull and brain. (6 figures, 28 references) 
Morris Kaplan. 


Schrire, Louis. Ossification in a con- 
junctival tumour. Brit. J. Ophth. 39:443- 
445, July, 1955. 

A three-year-old girl is described in 
whom a conjunctival tumor, which may 
have been a fibroma or a dermoid, became 
ossifed. (3 figures, 2 references) 

Morris Kaplan. 


Whorton, C. M., and Paterson, J. B. 
Carcinoma of Moll’s glands with extra- 
mammary Paget’s disease of the eyelid. 
Cancer 8:1009-1015, Sept.-Oct., 1955. 

A case of carcinoma of Moll’s gland of 
the right upper lid with intraepithelial 
extension to the surface skin of the lid 
margin is described. The lesion was moist, 
weeping, and superficial, of slow progres- 
sion and resistant to therapy. Finally an 
exenteration of the orbit became necessary 
to effect a cure. (6 figures, 20 references) 

Irwin E. Gaynon. 


17 
INJURIES 

Bellavia, M. The ocular effects of intoxi- 
cation with illuminating gas. Arch. di 
ottal. 59 :237-245, May-June, 1955. 

Three cases were observed where the 
only eye sign after accidental inhalation 
of gas was a slight blurring of vision. The 
retinal arterial pressure was slightly ele- 
vated for several days. The same findings 
were encountered in six rabbits after ex- 
perimental inhalation of illuminating gas. 
(11 references) John J. Stern. 


Doggart, James Hamilton. The impact 
of boxing upon the visual apparatus. 
A.M.A. Arch. Ophth. 54:161-169, Aug., 
1955. 

In an interesting and amusing way, the 


author points out the often disastrous 
effects of boxing upon the visual ap- 
paratus. (15 references) Tyner, 


Landesberg, Jacques. Chorioretinitis 
produced by atomic bomb explosion. 
A.M.A,. Arch. Ophth. 54:539-540, Oct., 
1955. 


Retinal burns can result from improper 
shielding of the eyes from an atomic blast 
even at distances greater than those re- 
sulting in skin burns, The fireball of an 
atomic blast is 100 times as bright as the 
sun. A case of retinal damage is reported 
in a soldier who “sneaked” a look at a 
tower blast. (2 references) 

G. S. Tyner. 


Marsico, Vincenzo, A case of penetra- 
tion and retention of eyelash in the an- 
terior chamber. Arch. di ottal 59:13-21, 
Jan.-Feb., 1955. 

An eyelash was found implanted in the 
anterior chamber after a perforating in- 
jury. After healing of the corneal lacera- 
tion the eye remained irritated, The eye- 
lash was removed through a corneal in- 
cision and uneventful recovery (final 
vision 20/20) followed. (9 references) 

John J, Stern. 


Masuda, Y. Recent status of atomic 
bomb cataract in Hiroshima. Acta Soc. 
Ophth. Japan 59 :899-906, July, 1955. 

During the past two years 525 persons 
injured as a result of the atomic bomb ex- 
plosion in Hiroshima were examined at 
random during the past two years, 
namely, eight to ten years after the explo- 
sion. In 138 of the 520 persons or in 27 per- 
cent, atomic bomb cataract was demon- 
strated. The cataract was found more fre- 
quently in younger people than in the 
aged ; namely, 36 percent of those 10 to 15 
years of age, 28 percent 16 to 25 years of 
age, 26 percent 26 to 40 years of age, and 
16 percent over 41 years of age. Most of 


these persons suffered from the exposure 
within the radius of 2 km. from the ex- 
plosion center. Severe cataract was ob- 
served in persons who had shown other 
atomic bomb symptoms such as loss of 
hair, bleeding, diarrhea and fever. About 
half of these cataract patients had a vi- 
sion of 20/20. In four of the 138 cases, 
there was a reduction of vision below 
20/200 by cataract. (1 figure, 1 table, 20 
references) Yukihiko, Mitsui. 


Paez Allende, Francisco. Fundus 
changes in a case of chest and pelvis com- 
pression (Purtscher’s disease). Arch. oftal. 
Buenos Aires 30:140-146, April, 1955. 

Immediately after a severe compression 
injury of the head, chest, and pelvis, 
which caused a fracture of the latter, the 
patient, a 41-year-old man, noticed a sud- 
den loss of vision of the left eye, in the 
fundus of which some hemorrhages would 
have been detected in the following days. 
When first examined, a year later, hemor- 
rhages were still present in the left eye- 
ground, one of which could be seen at the 
macula; in addition, there was marked 
pallor of the disc. Vision with the affected 
left eye, first reduced to 4/100, improved 
subsequently to 20/200. Although the 
pathogenesis of the ophthalmic changes 
occurring in such cases is still far from 
clear, it seems highly probable that they 
represent a particular form of Trueta’s 
crush syndrome (cf. Weinstein, P.: Am. 
J. Ophth, 36 660-662, 1953). (1 figure. 21 
references) A. Urrets-Zavalia, Jr. 


Passow, Arnold. An early operation for 
chemical injuries of the eye. Klin. Monstbl. 
f. Augenh. 127 :129-142, 1955. 

This operation was originally described 
in. 1938 and not to be performed in hos- 
pital. It should be done early and in the 
hands of the author it has brought about 
healing or prevented the development of 
corneal opacities and necrosis. The con- 
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junctiva is incised along the limbus and 
mobilised. The ischemic or chemotic con- 
junctiva is undermined and only com- 
pletely necrotic parts are excised. Two tri- 
angular pieces are then excised and the 
conjunctiva is sutured in such a way that 
it covers the entire corneal periphery. (4 
figures, 7 references) Frederick C. Blodi. 


Spaeth, E. B., Fralick, F. B., and 
Hughes, Jr., W. F. Estimation of loss of 
visual efficiency. Arch. Industrial Health 
12 :439-449, Oct., 1955. 


The committee appointed by the Coun- 
cil on Industrial Health, American Medi- 
cal Association, submitted its revision of 
the Appraisal of Loss of Visual Efficiency 
and it was approved and accepted by the 
Executive Committee of the Section on 
Ophthalmology. The report provides a de- 
scription of the methods of determining 
the loss of visual efficiency of a person 
who has suffered visual impairment as a 
result of disease or injury. (7 figures, 2 
tables, 1 reference) F. H. Haessler. 


18 
SYSTEMIC DISEASE AND PARASITES 


Albeaux-Fernet, M., Guiot, J., Braun, 
S., and Romani, J. D. Results of surgical 
hypophysectomy in a case of malignant 
edematous exophthalmos J. Clin. Endocr. 
and Metab. 15 :1239-1256, Oct., 1955. 


In a patient in whom malignant ex- 
ophthalmos was aggravated by treatment 
of the associated hyperthyroidism, marked 
amelioration of the local and general dis- 
turbances was produced by surgical hy- 
pophysectomy. (3 figures, 2 tables, 6 ref- 
erences) Irwin E, Gaynon. 


Cascio, G., and Ponte, F. The ocular 
complications of brucellosis. Rassegna 
ital. d’ottal. 24:194-201, May-June, 1955. 

The authors discuss brucellosis and re- 
port a case of brucella uveitis. They ex- 
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plain the verification of the diagnosis, the 
complications and the pathogenetic proc- 
ess. With observations drawn from the 
literature they document the possibility 
that optic neuritis and the paralysis of the 
extrinsic muscles are not secondary to a 
generalized infection but to one of the 
central nervous system, that is, a neuro- 
brucellosis. (48 references) 


Eugene M. Blake. 


Contardo, René. Diseases of collagenous 
tissue. Arq. brasil. de oftal. 17:114-126, 
1954. 


The concept of disease involving con- 
nective tissue is ancient, dating to the time 
of Morgagni, although attention was 
called to callagenous diseases as such in 
1942. Since connective tissue is dissemi- 
nated throughout the body, the common 
denominator is a protein derived from 
mesenchyme collagen. Because of the 
abundant connective tissue in the eye and 
adnexa, it is necessary to understand the 
various diseases of collagenous tissue 
which may have ocular manifestations. 
Some of the diseases are serum sickness, 
disseminated lupus erythematosus, peri- 
arteritis nodosa, rheumatoid arthritis, 
scleroderma, dermatomyositis and tempo- 
ral arteritis. A vascular disturbance is 
fundamental in these diseases, most evi- 
dent in generalized lupus erythematosus 
and periarteritis nodosa. Observation of 
ocular lesions assist one in evaluating the 
status of the disease in other organs and 


the eye may become involved earlier in 


the course of the disease. 

The author reports his observations in 
disseminated lupus erythematosus, sclero- 
derma, temporal arteritis and rheumatoid 
arthritis. Uveitis was most commonly 
present in the patients with arthritis. 
Keratitis, scleritis, and retinopathy were 
also noted. A tendency toward recurrence 
and resistance to treatment characterized 


the ocular lesions. (2 figures, 1 table, 79 
references) James W. Brennan. 


Dernoncourt, Y. Behcet's syndrome. 
Ann. d’ocul. 188 :556-571, June, 1955. 


Two cases of Behcet's syndrome are re- 
ported. In one, a 25-year-old girl, the ocu- 
lar, buccal, and genital lesions recurred 
with each menstruation. In the other, a 
23-year-old boy, there was an associated 
transient hydrarthrosis of the wrist joints. 
(57 references) John C. Locke. 


Gemolotto, Gugielmo. Contribution to 
the surgical treatment of intraocular cysti- 
cercus. Arch. di ottal. 59:365-375, Sept.- 
Oct., 1955. 


An intraocular cysticercus was success- 
fully removed through a scleral incision 
in an area prepared by diathermy coagula- 
tion after careful localization of the para- 
site and under ophthalmoscopic control, 
(61 references) John J. Stern. 


Guillaumat, L. Ophthalmoscopy and 
puerperal eclampsia. Union Med. Canada 
84 :1143-1149, Oct., 1955. 

In the toxemic retinopathy of preg- 
nancy the retinal changes run parallel 
with the severity of hypertension. The 
first visible ocular sign is an attenuation 
of the retinal arterioles and a rise in the 
diastolic pressure of the central retinal 
artery as shown by the Bailliart dyna- 
mometer. The ratio of this diastolic pres- 
sure to that of the brachial artery, 
normally slightly less than 50 percent, is 
much greater in the toxemia of pregnancy. 
This difference is constant, early and 
fundamental. The article contains an ex- 
cellent digest of the literature, but un- 
fortunately lacks a bibliography. 

James E. Lebensohn. 


Kruemmel, H., and Rausch, L. Pseudo- 
glioma in a case of pigment dermatosis of 
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Siemens-Bloch. Ophthalmologica 130 :31- 
53, July, 1955. 

The pigment dermatosis of Siemens and 
Bloch, when first described in 1925, was 
thought to be a rare congenital anomaly 
characterized by inability of the melano- 
blasts of the basal cells in the epidermis to 
retain their pigment (“incontinentia pig- 
menti’). More recent studies showed this 
incontinence to occur in other dermatoses. 
The congenital form of the disease is rare, 
but has been consistently associated with 
ocular anomalies. In the case under re- 
view the ocular anomaly consisted of a 
unilateral developmental anomaly charac- 
terized by persistence of the hyaloid artery 
and of the primary vitreous, producing the 
clinical picture of pseudoglioma. The au- 
thors suggest more than just a coinci- 
dental relationship between the dermato- 
sis and ocular anomaly. (17 figures, | 
table, 20 references) 


Peter C. Kronfeld. 


Lee, R. E. Hemodynamic changes in the 
bulbar conjunctival capillary bed of sub- 
jects with hypertension associated with 
“Cushing’s Syndrome” or pheochromo- 
cytoma. Am. J]. Med. 19:203-208, Aug., 
1955, 

patients with Cushing's disease, 
and three with pheochromocytoma had 
biomicroscopic examination of the bulbar 
conjunctival vessels. The author had pre- 
viously described criteria in four aspects 
in normal subjects, those with essential 
hypertension, and those with normoten- 
sive disease. The four criteria concern 
vasoconstriction of the minute terminal 
arterioles and metarterioles; increased re- 
activity to epinephrine; reduction in ve- 
locity of peripheral blood flow; and 
changes in vascular topography, such as 
elongation, coiling, and tortuosity. It was 
found that the observations in cases of 
Cushing’s disease were similar to those in 
essential hypertension ; but those in pheo- 


3 references) 


chromocytoma were similar to normoten- 
sive cases, except in hypertensive crisis, 
when the findings exceeded those of es- 
sential hypertension. (3 tables, 4 figures, 
Harry Horwich. 


Leo, Margot. Ocular changes in pulse- 
less disease. Klin. Monatsbl. f. Augenh. 
127 :284-294, 1955. 

The author describes two cases. The 
first patient was a 42-year-old woman. The 
retinal veins were dilated and sausage- 
shaped. There were arteriovenous shunts 
on both dises and granular circulation in 
the veins. In the fundi were numerous 
small hemorrhages and the pressure in the 
retinal arteries was remarkably low. 

The second patient was a 41-year-old 
woman with numerous neurologic signs. 
Both fundi showed, after the cataracts 
were extracted, narrow retinal vessels 
which did not reach the periphery but 
returned as arteriovenous anastomoses. 
There was also an unusual vessel in the 
chamber angle. (4 figures, 18 references) 

Frederick C. Blodi. 


Maeder, G., and Forni, $5. Ocular mani- 
festations of pheochromocytoma. Oph- 
thalmologica 129 :330-334, April-May, 1955. 

A typical case of pheochromocytoma in 
a six-year-old boy showed, ophthalmo- 
scopically, a type four neuroretinopathy 
of Keith and Wagener. The retinal as well 
as all other tangible manifestations of the 
disease disappeared almost completely 
after surgical removal of two pheochromo- 
cytomas located at the hilus of the left 


‘kidney. (13 references) 


Peter C. Kronfeld. 


Rosselet, Ed. Arterial occlusion syn- 
dromes. Ophthalmologica 129 :321-325, 
April-May, 1955. 

Four cases of obliterating arterial dis- 
ease with prominent eye findings are re- 
ported. Two of the cases were of the 
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temporal arteritis type. In one case uni- 
lateral sudden occlusion of the central 
artery was part of a thrombosis of the 
common carotid secondary to a luetic 
aneurysm of the aorta. In the fourth case, 
a man, 54 years of age, first developed cir- 
culatory difficulties in his lower extremi- 
ties which were partly relieved by sympa- 
thectomy. Several years later he was re- 
admitted with an acute surgical abdomen 
which proved to be due to thrombosis of 
one renal artery. Ophthalmologically he 
showed marked sclerosis of the retinal 
arterioles and marked discrepancy be- 
tween the general (200/95) and the retinal 
blood pressure. This discrepancy, that is 
a state of retinal hypotension, is an im- 
portant symptom of vascular diseases 
with specific localization in the carotid 


and ophthalmic arteries. 
Peter C. Kronfeld. 


Rougier, J., and Garin, J. P. Ocular 
toxoplasmosis. Ann. d’ocul. 188 :493-534, 
June, 1955. 

The authors report twelve cases, which 
they believe to be examples of acquired 
ocular toxoplasmosis. Three patients had 
juxtapapillary choroiditis, three dissemi- 
nated choroiditis, three uveitis, and three 
iridocyclitis. A study of the literature of 
the past five years makes it clear that 
acquired ocular toxoplasmosis does exist. 
Diagnosis is established by the absence 
of other positive etiologic findings, and 
by an evaluation of the changes in anti- 
body titer disclosed by the complement- 
fixation test. In acquired toxoplasmosis, 
the antibody titer is at first rising and 
later falling. (4 figures, 76 references) 

John C. Locke. 


Sinskey, R. M., and Anderson, W. B. 
Miliary blastomycosis with metastatic 
spread to posterior uvea of both eyes. 
A.M.A. Arch. Ophth. 54:602-604, Oct., 
1955. 


Choroidal granulomas are reported as a 
finding at autopsy in a 39-year-old negro 
with this disease. (3 figures, 1 reference) 

G. S. Tyner. 


19 
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Alper, M. G., and Dessoff, J. Poren- 
cephaly. A.M.A. Arch. Ophth. 54:541-547, 
Oct., 1955. 


Porencephaly is a relatively rare condi- 
tion characterized by a defect or cavity 
in the brain which often communicates 
with the ventricular system and subarach- 
noid space and is filled with cerebrospinal 
fluid. The ocular manifestations in the 
reported case are a left homonymous 
hemianopsia with macular sparing, from 
which the patient recovered spontane- 
ously, and visual hallucinations, Operative 
interference in this condition is contra- 
indicated if communication exists with the 
ventricular system and _ subarachnoid 
space. (7 figures, 12 references) 

G. S. Tyner. 


Forsythe, W. L, Congenital hereditary 
vertical nystagmus. |. Neurol., Neuro- 
surg. & Psychiat. 18:196-198, Aug., 1955. 

A three-generation pedigree of twelve 
members of an Italian family is presented. 
Five out of the twelve had congenital 
hereditary vertical nystagmus. Apparently 
this is the first report of this condition. 
The pedigree with linkage data shows no 
consistent relationship in other factors, 
such as sex, color of eyes, blood group, 
taste, and labyrinthine reaction. (1 chart, 
13 references) Harry Horwich. 


Piffaretti, A. Correlations between ocu- 
lar malformations. Ophthalmologica 129: 
342-346, April-May, 1955. 

The cases of ocular malformations seen 
at the Eye Clinic of the University of 
Lausanne were studied statistically in 


KG 


order to determine the relationship be- 
tween two or more coexisting malforma- 
tions. As far as can be judged from the 
short communication, no definite conclu- 
sions were reached. (4 tables) 

Peter C. Kronfeld. 


Salorio, Manuel Sanchez. Syndrome of 
a disturbance in the development of the 
anterior segment of the ectoblast. (Retin- 
itis pigmentosa, cataract, anisocoria, pal- 
pebral hypotricosis associated with oligo- 
phrenia and somatic hypoevolution.) 
Arch. Soc. oftal, hispano-am. 15 :496-508, 
May, 1955. 


This is a report of a case of a 16-year- 
old boy, whose parents were cousins, with 
an intelligence quotient of 60, who had an 
atrophy of the skin of the lids, loss of 
eyelashes, anisocoria, immature cataracts, 
and retinitis pigmentosa, The author 
points out that this is a clinical syndrome 
indicative of a hereditary lesion, recessive 
in character, caused by a disturbance in de- 
velopment at the time of differentiation 
of the anterior segment of the ectoblast. 
Such a lesion explains the involvement 
of the cerebral cortex, the retina, the skin, 
and the lens. (2 figures, 4 references) 

Ray K. Daily. 


Sbordone, G. Keratoconus and retinitis 
pigmentosa. Arch. di ottal. 59:211-219, 
May-June, 1955. 


Four brothers, the offspring of a mar- 
riage between niece and uncle, had kerato- 
conus, retinitis pigmentosa and oligo- 
phrenia. No precedents could be found in 
the family. Two of the living children 
have normal eyes, and three deceased 
children were stated to have had severe 
eye trouble. Various genetic hypotheses 
are discussed. (10 references) 

John J. Stern. 


Scott, J. G., Friedmann, A. I., Chitters, 
M., and Pepler, W. J. Ocular changes in 
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the Block-Sulzberger syndrome (incon- 
tinentia pigmenti). Brit. J. Ophth. 39: 
276-282, May, 1955. 

The Block-Sulzberger syndrome is a 
rare, probably familial, disease character- 
ized by abnormality of development of 
tissues arising from ectoderm. The de- 
fects are found in skin, nails, hair, teeth, 
central nervous system and eyes, and 
chiefly in girls soon after birth. In the skin 
a characteristic inflammatory eruption in 
a definite linear pattern occurs. Only 91 
cases have been reported and in 23 of them 
there were ocular defects. Another case is 
added ; a newborn infant girl in Johannes- 
burg presented the typical skin lesions 
and both eyes were defective. She seemed 
to have fair vision at first, but one eye 
rather quickly developed phthisis bulbi 
and the other became inflamed. This eye 
was subsequently enucleated at the age 
of two years. The eyeball showed little 
that was pathologic except a total funnel- 
shaped detachment of the retina. In sev- 
eral other reported cases this mass in the 
fundus was mistaken for metastatic en- 
dophthalmitis, pseudo-glioma, and retro- 
lental fibroplasia. (6 figures, 50 references) 

Morris Kaplan. 


Sorsby, A., and Davey, J. B. Dominant 
macular dystrophy. Brit. J. Ophth. 39: 
385-397, July, 1955. 

Dominant macular dystrophy is much 
less easily recognized than the recessive 
macular dystrophy of the Stargardt type 
since the signs and symptoms can remain 
silent for years. It is, however, a definite 
clinical entity and the authors described 
its occurrence in three families. There 
were seven cases in three generations in 
one branch of one family and two cases in 
two generations in the other. The mem- 
bers of this family show considerable 
variation in loss of visual acuity, but all 
showed about the same loss of color 
vision. The second family had three af- 
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fected members in two generations; two 
sisters presented the same picture while 
the daughter of one had much more loss 
of vision. The third family had four af- 
fected members in three generations and 
again all showed about the same picture. 
The ophthalmoscopic picture in these 
cases closely resembles that found in the 
recessive type of the disease but the differ- 
ence lies in its very slow onset, probably 
years before it can be seen clinically, while 
in the Stargardt type the onset is quite 
sudden with rapid progression. Serious 
loss of red-green vision is common to 
both and these conditions must be differ- 
entiated from congenital total color blind- 
ness. (11 figures, 3 charts, 18 references) 
Morris Kaplan. 


Sorsby, A., and Davey, J. B. General- 
ized choroidal sclerosis. Brit. J. Ophth. 39: 
257-275, May, 1955. 


Two families in which generalized 
choroidal sclerosis occurred are described 
with some detail; one family presented 
had four affected members in two genera- 
tions, the other ten in two generations. In 
the first family, the disease began late in 
life, remained very mild and affected all 
about equally; in the second family some 
were affected in their twenties and some 
had very serious loss of vision. The dis- 
ease begins with edema and hemorrhage 
of the choroid which brings about mot- 
tling of the whole area. The central cho- 
roidal vessels become exposed rather 
rapidly. They become sclerosed and are 
then seen as bright white streaks radiat- 
ing out from the disc and they are crossed 
by normal retinal vessels. The whole 
central portion of the choroid then atro- 
phies and then the sclera is clearly visible. 
Bone corpuscle pigment occurs, but this 
is central rather than peripheral, The ab- 
sence of night blindness distinguishes this 
anomaly from retinitis pigmentosa. This 
study suggests that generalized choroidal 
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sclerosis is a dominant hereditary char- 
acteristic whereas retinitis pigmentosa is 
recessive, (13 figures, 5 references) 

Morris Kaplan. 


Tower, Paul. The fundus oculi in mon 
zygotic twins. A.M.A. Arch. Ophth. 54: 
225-239, Aug., 1955. 

Studies of the fundus oculi of 6 pairs 
of identical twins disclosed a close simi- 
larity between all structures except the 
distribution of retinal vessels. (6 figures, 
42 references) G. S. Tyner. 


Victoria, V. Leber’s disease. Report of 
an affected family. Arch. oftal. Buenos 
Aires 30 :249-256, July, 1955. 

In a family of 15 persons in four 
generations, hereditary optic atrophy oc- 
curred in three male and three female 
subjects. While in the former the con- 
dition became manifest at the ages of 
12, 13 and 20 years, in the latter it was 
acquired in early childhood, In opposition 
to the classical, recessive, sex-linked form 
where it appears largely in men and is 
carried only by women, according to 
Lossen’s law, in the present pedigree the 
disease was seen to follow an apparently 
dominant, autosomal pattern. 

As to the perennial question of 
whether, in the presence of such a mode 
of inheritance, the diagnosis of Leber’s 
disease would be justified, it may be well 
to remember that in Lundsgaard’s opin- 
ion the condition is always transmitted 
autosomally, as a dominant trait, its 
penetrance, however, being much more 
marked in men than in women (Lunds- 
gaard, R.: Leber’s disease. Acta Oph- 
thalmologica Suppl. 21, 1944). On the 
other hand, Sorsby’s judicious words on 
the subject deserve special mention: “It 
would appear that excessive attention 
has been paid to the Leber type of op- 
tic atrophy and its difficult mode of in- 
heritance as to the one and only possible 


variety of abiotrophic optic atrophy .. . 
it is not unlikely that several modes of 
inheritance, and several clinical types of 
hereditary optic atrophy exist. ‘i 
(Sorsby, A.: Genetics in Ophthalmology. 
London, Butterworth, 1951). (1 chart, 6 
figures ) A. Urrets-Zavalia, Jr. 


20 
HYGIENE, SOCIOLOGY, EDUCATION, 
AND HISTORY 

v. Herrenschwand, F. The influence of 
light stimuli on the vegetative control 
of the metabolism. Klin. Monatsbl. f. 
Augenh. 127 :219-220, 1955. 

The author remembers a nine-year- 
old boy who had bilateral cataract and 
was operated on 44 years ago. After the 
successful operation the child improved 
mentally and physically. This is thought 
to be a proof of Hollwich’s hypothesis that 
visual stimuli influence the metabolism. 
(9 references) Frederick C. Blodi. 


Leggo, Christopher. A second look at 
one-eyed applicants and employees. In- 
dust. Med. 24 :473-476, Nov., 1955. 

Although one cannot say that all one- 
eyed applicants will make good employees 
it is equally fallacious to say that they will 
not. To deny employment to the many 
members of the large group of the one- 
eyed is an unsound and unjust policy. 
There is no longer a reasonable risk under 
compensation laws for a second injury 
and the policy may be modified to benefit 
not only the one-eyed but also their po- 
tential employers and the community in 
which they live. F, H. Haessler. 


Nataf, Roger. In regard to the circula- 
tion of the lymphatics of the conjunctiva. 
Arch. d’opht. 15 :402-403, 1955. 

The author refers to his article with 
Delon (Bull. Soc. Fr. d’opht., 1953, p. 
171) in which original observations were 
made on the circulation in the lymphatics 


ABSTRACTS 


of the bulbar conjunctiva by means of 
staining with Pyrotrope blue. He takes is- 
sue with Busacca with respect to his claim 
of priority in making these observations, 
and calls attention to the absence in 
Busacca’s publications of any mention of 
the recurrent nature of the circulation. 
Phillips Thygeson. 


Stephenson, R. W. The assessment of 
eye injuries in industry. Tr. Ophth. Soc. 
U. Kingdom 74:515-518, 1954. 


The author is helping to form a guide 
for assessing compensation in eye in- 
juries. He found that injuries to the eye 
causing more than three days’ loss of 
work form about five percent of all in- 
dustrial injuries. Central acuity, field of 
vision and muscle function are taken into 
account in assessing loss of visual effi- 
ciency. Beulah Cushman. 


Taieb, Albert. The memoirs of Casa- 
nova and the operation of Ridley. Arch. 
d’opht. 15 :501-503, 1955. 

The author notes that Jacques Casa- 
nova, in addition to conducting his amo- 
rous adventures, was a traveller and his- 
torian who never neglected an opportu- 
nity to consort with the great minds of his 
time. Medicine interested him especially, 
and one passage in his memoirs recounts 
his experience with ophthalmologists and 
ophthalmic charlatans, particularly in the 
treatment of cataract. He describes a 
charlatan who claimed to replace the 
crystalline lens with a highly polished 
crystal. This claim was lampooned in a 
comic article written by a professor in the 
Faculty of Medicine at Warsaw who 
likened the replacement of the lens to the 
replacement of a tooth by a false one. The 
charlatan, one Tadini by name, who re- 
ceived no support in his own day, may 
actually have been in advance of his time. 

P. Thygeson. 
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NEWS ITEMS 


Edited by Dowatp J. Lyte, M.D. 
411 Oak Street, Cincinnati 19, Ohio 


News items should reach the editor by the 12th of the month. For adequate publicity, notices of post- 
graduate courses and meetings should be received three months in advance. 


DeaTHus 


Dr. Herman Porter Davidson, Chicago, Ilinois, 
died October 9, 1955, aged 64 years. 

Dr. James Lawrence Flynn, Natick, Massachu- 
setts, died September 26, 1955, aged 44 years. 

Dr. John Nelson Osburn, Balboa, California, died 
October 11, 1955, aged 69 years. 

Dr. Edna Marguerite Reynolds, Denver, Colorado, 
died September 25, 1955, aged 65 years. 

Dr. James Washington Smith, New York, died 
October 24, 1955, aged 62 years. 

lr. Will Walter, Charlottesville, Virginia, died 
in October, 1955, aged 88 years. 


Pace 


Mr. H. P. Gibb, surgeon to the Central London 
Ophthalmic Hospital, who died at Gerrard's Cross 
on November 21st at the age of 77 years, received 
his medical training at the University of Cambridge 
and St. Bartholomew's Hospital. After qualifying 
in 1904 he went on to take the F.R.C.S. in 1906 and 
the M.B. Camb. in 1907. J. H. P. writes: “He was 
a man of so retiring a disposition that his out- 
standing ability was known to only a few. He was 
my clinical assistant at Moorfields for several years, 
coming to me with an established reputation as a 
neurologist, won as a house-physician at Queens 
Square. He soon gained an equally high reputation 
as an ophthalmologist. He took little interest in 
private practice, but devoted himself wholeheartedly 
to hospital practice, winning the warm affection of 
his patients. During the whole of the late war he 
did most of the work at the Central London Oph- 
thalmic Hospital, which was depleted of the younger 
members of its staff. He was a brilliant clinician, 
and it was a matter of regret to me that he did not 
write a book on the neurologic aspects of ophthal- 
mology. No one was better qualified to do so. He 
had many interests outside medicine—art, sport, and 
literature. He was a friend whom I valued very 
highly; and it has always been a regret to me that 
he did not attain that wider recognition to which his 
intellect and character entitled him.” (From The 
Lancet, December 3, 1955.) 


AMERICAN Ontuoprtic CouNcIL 


Dr. Edmond L. Cooper, 414 David Whitney 
Building, Detroit 26, Michigan, has succeeded to 
the secretary-treasurership of the American Orthop- 
tic Council, and all inquiries and correspondence 
relevant to American Orthoptic Council activities 
should be addressed to him with the following excep- 
tions : 


1. Correspondence relevant to the examinations 
offered by the American Orthoptic Council, and 
applications for such examination should be ad- 
dressed to the chairman on examinations, Dr. Frank 
D. Costenbader, 1605 22nd Street, N.W., Washing- 
ton 8, D.C. 

2. Correspondence related to the training of 
orthoptic technicians, and applications for such in- 
struction should be addressed to the chairman of in- 
struction, Dr. Hermann M. Burian, Department of 
Ophthalmology, lowa University Hospitals, lowa 
City, lowa. 


New CONFERENCE 


The New York Society for Clinical Ophthalmol. 
ogy announces a Participating Conference to be 
held at the Waldorf-Astoria Hotel, New York, 
Friday and Saturday, April 13 and 14, 1956. Regis- 
trants will be able to participate in seminars on 
various subjects, including glaucoma, homicroscopy, 
therapeutics, muscles, and neuro-ophthalmology. The 
discussions will be led by prominent members of 
the society. Registration will be limited to 100 and 
the fee of $35.00 will include luncheons. For further 
information write to: 

Miss Gloria Benabo 
737 Park Avenue 
New York 21, New York 


INTERNATIONAL CORRESPONDENCE SOCTETY 


The International Correspondence Society of 
Ophthalmologists and Otolaryngologists was 
launched with the first mailing on January 1, 1956. 
This correspondence society is an organization whose 
sole purpose is to publish the loose-leaf collected 
letters of its membership every two weeks. The 
letters of the two specialties will be published sep- 
arately as the Collected Ophthalmology Letters and 
the Collected Otolaryngology Letters. The editor 
will be Dr. Jack R. Anderson, New Orleans, and 
on the ophthalmology editorial advisory board are: 
Dr. James H. Allen, New Orleans; Dr. Michael J. 
Hogan, San Francisco; Dr. P. Robb MeDonald 
and Dr. Harold G. Scheie, Philadelphia; and Dr. 
Hugh L. Ormsby, Toronto. For further informa- 
tion write to: 

International Correspondence Society of 
Ophthalmologists and Otolaryngologists 

705 Baronne Building 

New Orleans 12, Louisiana 


RESIDENCY AVAILABLE 


A three-year approved residency in ophthalmology 
with affiliated children’s training is available at the 
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Veterans Administration Center, Wood, Wisconsin. 
The stipend: $2,840, $3,195, and $3,550. For further 
information write: 

R. H. Lehman, M.D., Chief, 

Eye, Ear, Nose, and Throat Section, 

Veterans Administration Center, 

Wood, Wisconsin 


NSPB GRANTS-IN-AID 


The National Society for the Prevention of 
Blindness announces the availability of grants-in- 
aid for basic laboratory or clinical research projects 
that may add to an understanding of the etiology 
of blinding eye diseases or lead to improved meth- 
ods of diagnosis, treatment, or prevention. 

To be considered, applications should be received 
before April 1, 1956. Forms may be obtained from 
the Research Committee, National Society for the 
Prevention of Blindness, 1790 Broadway, New York 
19, New York. 

In December, the National Society reported new 
research grants amounting to $12,200. These were 
allotted to: 

Dr. Gordon E. Gibbs, University of Nebraska 
Medical School, Omaha, $4,000, for studies of the 
adrenocorticoid function in relation to diabetic 
retinitis. 

Dr. Jerry H. Jacobson, New York Eye and Ear 
Infirmary, $1,500, electrophysiology of the eye. 

Dr. Irving H. Leopold, Wills Eye Hospital, Phil- 
adalphia, $2,500, choroidal circulation. 

Dr. A. Gerard DeVoe and Dr. Robert S. Coles, 
New York University Post-Graduate Medical 
School, $1,900, use of pancreatic dornase in inflam- 
matory ocular infections. 

Dr. Daniel G. Vaughan, Ir., University of Cali- 
fornia School of Medicine, San Francisco, $300, 
evaluation of antibacterial agents against pseu- 
domonas aeruginosa. 

Dr. Peter C. Kronfeld, Illinois Eye and Ear In- 
firmary, Chicago, $2,000, cardiovascular effects upon 
the human tonogram. 


NATIONAL COUNCIL GRANTS-IN-AID 


The National Council to Combat Blindness, Inc., 
3) Central Park, South, New York 19, New York, 
in accordance with its program of financing research 
in ophthalmology and its related sciences, announces 
its 1955-56 awards for grants-in-aid and fellowships, 
as approved by its Scientific Advisory Committee. 

Grant-in-aid. Retina Foundation, Boston, Endre 
A. Balazs, M.D. (continuation) ($3,800); Synthe- 
sis of hyaluronic acid in the vitreous body of 
embryos and young animals. 

New York University-Bellevue Medical Center, 
New York; Goodwin M. Breinin, M.D. ($2,300) ; 
Electromyography of the extraocular muscles in- 
cluding stimulation studies and evaluation of drug 
effects on the action currents. 

State University of Iowa, lowa City, Towa, 
Hermann M. Burian, M.D. (continuation) ($500) ; 
Studies of the human electroretinogram. 

New York Medical College, Flower and Fifth 
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Avenue Hospitals, New York; Benjamin Friedman, 
M.D. ($1,250); The identification of lens-dissolv- 
ing enzymes in aqueous humor and lens. 

New York Hospital-Cornell Medical Center, 
Dan M. Gordon, M.D. ($4,000); Application of 
visual aids in patients with subnormal vision. 

University of California at Los Angeles; S. Rod- 
man Irvine, M. D., Robert Brunish, M.D. ($4,550) ; 
Hyaluronic acid and hyaluronidase in ocular tissue. 

New York Eye and Ear Infirmary, New York; 
Jerry Hart Jacobson, M.D. (continuation) 
($2,100); Electroretinography in retinal diseases. 

University of California, Francis I. Proctor 
Foundation, San Frantisco, Samuel J. Kimura, 
M.D. (continuation) ($2,000); Study of keratitis 
sicca and Sj¢gren’s syndrome. 

Wills Eye Hospital, Philadelphia; Harry Green, 
Ph.D., Irving H. Leopold, M.D. ($4,500); Intra- 
ocular pressure and bicarbonate concentration in 
animal eyes. 

State University of lowa, Iowa City, lowa; P. J. 
Leinfelder, M.D. (continuation) ($1,971); The 
effect of change in pH in the aqueous on metabo- 
lism of the lens. 

Hadassah University Hospital, Jerusalem, Israel, 
I. C. Michaelson, M.D. (continuation) ($2,470) ; 
(1) Factors affecting new vessel growth in the 
cornea. (2) Changes in hyaluronic-acid content of 
vitreous in physiologic and pathologic conditions. 

Kumamoto University Medical School, Japan; 
Yukihiko Mitsui, M.D., (continuation) ($600) ; 
Cultivation of trachoma virus in cultivated human 
cells, 

University of Oxford, Nuffield Laboratory of 
Ophthalmology, England; Antoinette Pirie, Ph.D. 
($2,000) ; The study of changes in the constituents 
and metabolism of the lens during development of 
cataract, 

Tulane University, Louisiana School of Medicine, 
New Orleans; J. William Rosenthal, M.D. ($600) ; 
A genetic and ophthalmic study of a family show- 
ing acromegaly, unusual abnormalities of the skin, 
and corneal dystrophy. 

College of Physicians and Surgeons, Columbia 
University, New York; George K. Smelser, Ph.D. 
(continuation) ($1,500); Investigation of experi- 
mentally produced exophthalmos. 

Manhattan Eye, Ear and Throat Hospital, New 
York; C. C. Teng, M.D. (continuation) ($1,000) : 
Optic-nerve study. 

Okayama University Medical School, Japan, Jun 
Tsutsui, M.D. ($1,000); Clinical and virologic 
studies on trachoma especially immunity, spontane- 
ous cure and tumorlike nature of the infected 
tissue. 

Biophysics Research Laboratories, University of 
Pittsburgh; Jerome J. Wolken, Ph.D. (continua- 
tion) ($2,600); Photoreceptor structures. 

Institute of Ophthalmology, University of Lon- 
don, England: Alan Woodin, Ph.D. ($1,800); 
Clarification of the cause of resistance to outflow of 
the aqueous humor with particular reference to 
simple glaucoma. 
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Full-time research fellowships. Edgar Auerbach, 
M.D., Harvard University, the Biological Labora- 
tories. George Wald, Ph.D. Director, Direct 
Supervisor ($4,800). Color vision, dark, and light 
adaptors. 

Norman I. Krinsky, Ph.D., Harvard University, 
the Biological Laboratories, George Wald, Ph.D., 
Director, Direct Supervisor ($3,600). Esterification 
of vitamin A by tissue of the eye. 

Ralph Levine, M.D. New York University- 
Bellevue Medical Center. Goodwin M. Breinin, 
M.D., Director of Research and A. Gerard DeVoe, 
M.D., Chairman, Department of Ophthalmology, 
Direct Supervisors ($3,600). The use of radio- 
active isotopes in ophthalmology. 

Part-time research fellowship. Albert B. Chat- 
zinoff, M.D., Mount Sinai Hospital, New York. 
Frederick H. Theodore, M.D., Acting Chief, De- 
partment of Ophthalmology, Direct Supervisor 
($1,500). Chronic deficiency of l-cis vitamin A as 
the possible etiology of retinitis pigmentosa. 

Summer fellowships. Donald Able Berman, Tu- 
lane University School of Medicine, New Orleans, 
James H. Allen, M.D., Chief Department of Oph- 
thalmology, and Marion A. Guidry, M.D., Direct 
Supervisors ($600). Studies on the electrophoretic 
properties of soluble corneal proteins, 

Arthur Berken, Washington University School 
of Medicine, Saint Louis, Bernard Becker, M.D., 
Chief, Department of Ophthalmology, Direct 
Supervisor ($400). The effect of cortisone adminis- 
tration on the cells of the islets of Langerhans 
and the capillaries of the pancreas. 

George Contis, Biophysics Research Laboratory, 
University of Pittsburgh, Jerome J. Wolken, Ph.D. 
Director, Direct Supervisor ($400). Studies: 
Drosophila melancaster. 

Carl Gates Freese, Jr.. M.D., Massachusetts Eye 
and Ear Infirmary, Boston, David G. Cogan, M.D., 
Direct Supervisor ($400). Evaluation of the syn- 
drome known as “Spasm of the near reflex.” 

Barbara B. Green, University of California, 
Phillips Thygeson, M.D., Direct Supervisor ($600). 
Cytology of the aqueous in experimental uveitis. 

Arthur Robert Kallmann, University of Cali- 
fornia, Michael J]. Hogan, M.D., Direct Supervisor. 
($600). Histologic studies of aqueous drainage into 
the canal of Schlemm. 

Charles A. Perera, M.D., is the newly elected 
chairman of the Scientific Advisory Committee and 
will serve in this capacity for a two-year term. 

Irving H. Leopold, M.D., Director of Research 
and attending surgeon at Wills Eye Hospital, 
Philadelphia, and Chairman of the Department of 
Ophthalmology of Graduate School of Medicine, 
University of Pennsylvania; and ernard Becker, 
M.D., Professor and Head, Department of Oph- 
thalmology, Washington University, School of 


Medicine, Saint Louis, have been added to the 
Scientific Advisory Committee of the organization. 
Other members are: 

James H. Allen, M.D. Chief, Department of 
Ophthalmology, Tulane University School of Medi- 


cine, New Orleans: Alson F. Braley, M.D., Diree- 
tor, Department of Ophthalmology, State Univer- 
sity of lowa, lowa City, lowa; Arthur G. DeVoe, 
M.D., Chief, Department of Ophthalmology, New 
York University-Bellevue Medical Center, New 
York; Louis B. Flexner, M.D., Professor, Depart- 
ment of Anatomy, University of Pennsylvania 
School of Medicine, Philadelphia; Dan M. Gordon, 
M.D., Assistant Professor of Clinical Surgery, 
Department of Ophthalmology, New York Hos- 
pital-Cornell Medical Center, New York; Charles 
Haig, Ph.D., Professor, Department of Physiology, 
New York Medical College, Flower & Fifth Ave- 
nue Hospitals, New York; Michael J. Hogan, 
M.D., Director, Francis I. Proctor Foundation, 
University of California Medical School, San 
Francisco. 

Peter C. Kronfeld, M.D., Professor, Department 
of Ophthalmology, University of Illinois Medical 
School, Chicago; A. E. Maumenee, M.D., Director, 
Department of Ophthalmology, Johns Hopkins 
Hospital and University, Baltimore; Karl Meyer, 
M.D., Associate Professor, Department of Bio- 
chemistry, Columbia University College of Physi- 
cians and Surgeons, New York; Stuart Mudd, M.D., 
Professor, Department of Microbiology, University 
of Pennsylvania School of Medicine, Philadelphia ; 
Lorrin A. Riggs, Ph.D., Professor, Department of 
Psychology, Brown University, Providence, Rhode 
Island; Samuel L. Saltzman, M.D., Associate Pro- 
fessor, Department of Ophthalmology, New York 
Medical College, Flower and Fifth Avenue Hos- 
pitals, New York; Kenneth C, Swan, M.D., Diree- 
tor, Department of Ophthalmology, University of 
Oregon Medical School, Portland; Phillips Thyge- 
son, M.D., Professor, Department of Ophthalmol- 
ogy, Francis I. Proctor Foundation and University 
of California Medical Center, San Francisco. 

Applications for 1956-57 grants-in-aid and fel- 
lowship awards (full-time) will be considered at the 
seventh annual meeting of the Scientific Advisory 
Committee, to be held in June, 1956. Closing date 
for receipt of completed applications for these 
awards is April 15, 1956. 

Applications for summer student fellowships will 
be reviewed in advance of the meeting and such 
applications should be filed with the office of the 
organization no later than April 1, 1956. 

All applicants for fellowships, full-time or sum- 
mer, are required to make their own arrangements 
for suitable research facilities with accredited insti- 
tutions, 

Appropriate forms may be obtained by address- 
ing : ‘ 

Secretary 

National Council to Combat Blindness, Ine. 

30 Central Park, South 

New York 19, New York. 


Onto STATE course 


A course designed for physicians devoting full 
or part time to the practice of ophthalmology will 
be ‘held on March 5th and 6th at the Ohio State 
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University Union Building, 13th and High Streets, 
Columbus. The registration fee will be $30.00, The 
program will include: 

Monday, March 5th. Registration at 8:00 a.m. 
Classes starting at 9:00 a.m. “Evaluation of oph- 
thalmoplegia,” Dr. Sayers; “Subnormal vision and 
its management,” Dr. Sloane; “Clinical use of 
Diamox,” Dr. Thorpe. Afternoon classes beginning 
at 1:00 p.m. “Common problems in refraction,” Dr. 
Sloane; “Application of gonioscopy,” Dr. Thorpe; 
“The refraction of the aphakic and highly amme- 
tropic patient,” Dr, Sloane. A dinner meeting will 
be held with the Columbus Eye Ear, Nose, and 
Throat Academy at 6:30 v.m., followed by a dis- 
cussion of “The management of intraocular foreign 
bodies,” Dr. Thorpe. 

On Tuesday, March 6th, classes will convene at 
8:00 a.m. “Clinical aspects of ocular tumors and 
simulating diseases,” Dr. Havner; “Antimicrobial 
drugs in tuberculosis therapy,” Dr. Browning; 
“Degenerative macular lesions,” Dr. Falls; “Ocu- 
lar manifestations of sinus and nasopharyngeal 
lesions,” Dr. Saunders. The afternoon program 
starts at one o'clock with “Differential diagnosis 
of chorioretinal lesions,” Dr. Falls; “Fundamental 
aspects of retinal vasomotor activity,” Dr. Brecher ; 
“Practical applications of embryology in ophthal- 
mology,” Dr. Falls. 


SocreTies 
MEETING 


The Irish Ophthalmological Society will hold its 
annual meeting in Dublin on May 10th, 11th, and 
12th. The Montgomery Lecture will be delivered 
by Dr. M. E. Alvaro of Brazil at five o'clock on 
Thursday, May 10th, in Trinity College, Dublin. 


OMAHA ALL-DAY SESSION 


On Thursday, March 15th, the Omaha Eye, Ear, 
Nose, and Throat Society and the Nebraska Acad- 
emy of Ophthalmology and Otolaryngology are 
holding a joint all-day session. The principal 
speaker for ophthalmology will be Dr. Harold G. 
Scheie, Philadelphia, and the principal speaker for 
otolaryngology will be Dr. George Shambaugh, Jr., 
Chicago. Members of the neighboring eye, ear, 
nose, and throat societies have been invited and the 
Kansas City Eye, Ear, Nose, and Throat Society is 
attending as a group. 


MADRID OFFICERS 


Newly elected officers of the Madrid Ophthal- 
mological Society are: President, Dr. Manuel 
Marin Amat; vice-president, Dr. Juan Arjona 
Trapote ; secretary, Dr. Jose Luis del Rio Cabanas; 
treasurer, Dr. Pedro Tena Ibarra; director, Dr. 
Gustavo Leoz de la Fuente. 


AMERICAN COLLEGE oF SURGEONS 
Dr. Harold G. Scheie, Philadelphia, presided 
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over the opening session of the ophthalmology pro- 
gram at the recent Philadelphia sectional meeting of 
the American College of Surgeons. Presented at 
this session were: Symposium on recent advances 
in ophthalmic surgery: “Cataract surgery,” John 
M. McLean, New York; “Glaucoma surgery,” 
Paul A. Chandler, Boston; “Reconstruction of the 
lids,” Wendell L. Hughes, Hempstead, New York. 
Dr. Charles L. Schepens, Boston, spoke on “Pres- 
ent status of surgery of retinal detachment,” and 
Dr. R. Townley Paton, New York on “Lamellar 
transplantation.” 

At the second session, Dr. Albert D. Ruedemann, 
Detroit, presided over the symposium on the man- 
agement of exophthalmos: “Exophthalmos due to 
pathology in the orbit or adjacent structures,” Dr. 
Wilfred E. Fry, Philadelphia; “Endocrine aspects 
of exophthalmos,” Dr. Edward Rose, Philadelphia; 
“Treatment of exophthalmos from the viewpoint of 
the internist,” Dr. William Jefferies, Cleveland; 
“Treatment of exophthalmos from the viewpoint 
of an ophthalmologist,” Dr. John W. Henderson, 
Rochester, Minnesota. 


PERSONALS 


Dr. Edwin B. Dunphy, Boston, will deliver the 
annual Charles H. May Memorial Lecture spon- 
sored by the Eye Section of the New York Acad- 
emy of Medicine, at the Academy on March 19th. 
The subject of Dr. Dunphy’s address will be 
“Radioactive isotopes in ophthalmology.” 


Dr. Trygve Gundersen, Boston, and Dr. Jack S. 
Guyton, Detroit, will be honor guests at the Spring 
Clinical Conference of the Dallas Southern Clinical 
Society, March 12th, 13th, and 14th. 


Dr. Alson E. Braley, head of the Department of 
Ophthalmology, lowa State University, has been 
appointed chairman of the Ophthalmology Training 
Grant Committee, National Institute of Neurologi- 
cal Diseases and Blindness of the National Insti- 
tutes of Health. A distinguished teacher, Dr. Braley 
will direct and develop a training program in 
ophthalmology, to reduce the shortage of clinical 
teachers and investigators through grants made to 
teaching institutions. The current supply of teach- 
ers, research workers, and clinicians is seriously 
inadequate to meet the required needs for training 
in this field. 


The appointment of Dr. Derrick Vail, Editor-in- 
Chief and Managing Director of Tue AMERICAN 
Journwat or to the National 
Advisory Neurological Diseases and Blindness 


Council, for a term of one year, has been an- 
nounced by Surgeon General Leonard A. Scheele 
of the Public Health Service, U. S. Department of 
Health, Education, and Welfare. He will serve the 
unexpired term of the late Dr. Jonas S. Frieden- 
wald of Baltimore, Maryland. 
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Today more than ever before ophthamologists are 
recommending that cuiLp opticians fill their prescriptions 
because they know that the GUILD OPTICIAN 
has the knowledge and experience to turn out eye wear 
in keeping with the ophthamologist’s high standards. 
Join the team. Send your patients to a GUILD OPTICIAN. 
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| 
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‘PRO or CON Beta Radiation of the Byer 


THE M-1 
STRONTIUM-90 APPLICATOR 
DESERVES YOUR INTEREST 


Whether you, yourself, are doubtful or con- 
vinced of the merits of beta radiation therapy 
—or undecided—you'll be interested, we think, 
in the scientific data gathered together for you 
in our booklet, “Radiation Therapy Sources.” 
In addition to its summary of clinical data, in- 
dications for treatment by irradiation, sug- 
gested dosage table, and description of our im- 
proved M-1] applicator, the booklet includes a 
brief summarization of U. S. Atomic Energy 
Commission regulations governing the purchase 
and use of this type of equipment. It's interest- 
ing, it’s factual—and it’s yours without obliga- 
tion. 


Write For Booklet, “Radiation Therapy Sources’’—Yours On Request With Our Compliments 


BRANCHES NOW IN ROCHESTER (MINN.} — DALLAS AND HOUSTON, TEXAS 


MI 


CRO-GONIOSCOPY 
and GONIOTOMY 


after Otto Barkan, M.D. 
GONTOSCOPE floor model (illus- 


$360.00 j 
GONIOSCOPE stand only ..... 185.00 
CORNEAL MICROSC E 

or Haag-Streit (single Obj) ... 175.00 


Double jective Microscopes ... 225.00 

Your own Corneal Microscope 
adapted to gonioscope ........ 10.00 

Otto Barkan Focal Illuminator 
awl lamp) with plug in trans- 


One Koeppe Diagnostic 
Lens (for the angle) 
small Cnteat) & 17 mm 
(medium) 18 & 19 large (adult) 
20 mm im glass 45.00 
Otto Barkan Surgical Goniotomy 
Lens small (infant) med. (child 


Otto Barkan Surgical Knife (lat. 
; Otto Barkan Operating Lamp . 65.00 
; Floor stand for above ........... 20.00 


PARSONS OPTICAL 
LABORATORIES, INC. 


| 3 518-20 Powell Street 
San Francisco 2, Calif. 
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SURGICAL INSTRUMENTS CO., INC., 
520 FIFTH AVENUE, NEW YORK 36, N. Y. 
LONDON ESTABLISHED 1875 PARIS 


HERTEL EXOPHTHALMOMETER 


Improved over the inal German model, in that it has front surface mirrors which do away with 
parallax, this exophthalmometer enables the examiner to measure the degree of exophthalmia accurately 
and rapidly without assistance. 
The right member slides over a calibrated millimeter rule. Each member has two mirrors mounted at 
right angles, one above the other. When the instrument is in position, with the two outer points in contact 
with the temporal margin of each orbit, the profile of the cornea is seen in one mirror and the scale in 
the other. The scale reading directly above the corneal image gives its protrusion in millimeters. 
The separation of the two members is shown on the slide. All measurements of the same case must be 
made with the members separated to the same reading on the sliding scale. Supplied in case. 

PRICE $55.00 


BERENS SQUARE PRISMS 


These prisms have many advantages over glass 
WILL NOT BREAK OR CHIP @ LIGHT IN WEIGHT « LOWER COST 
CAN BE REPOLISHED 
These advantages make them ideal for rental sets to patients for 
prism exercise, are available in any combination with or wi t leather 
covered cases, prices on request. 
Made in six standard sets: 


No. S-4 1 each 5-10-15-20 No. S-6 2 each 10-15-20 

No. 8-8 2 each 5-10-15-20 No. SS-8 1 each 3-5-8-10-12-15-20-25 
No. 8-16 1 each 

No. §-22 leach 


50 Available at all optical and surgical suppliers. 
Manufactured by 
4920 N. Lawrence St. R. O. GULDEN Philadelphia 20, Pa. 
Our new complete brochure is now available 
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Testing 


The FINK NEAR VISION TEST book - 
with only one size type on a page — is a 
complete departure from the usual near 
vision test. 


Eleven poges. Over-oll size of test book... 
4%" wide «x 8%" long. 
These are some of its advantages: 
> Only one size type on a page 
> Percentage rating, Jaeger designation, and inch designations on each page 
>» Durable plastic construction 
> Completely washable 
> Pages notched on left and right for easy turning 
>» Comfortably held by patient during test 
> Has illiterate chart 


Since 1913 Executive Offices * Minneapolis 2, Minn. 


A New Departure 
in Near Vision 


Write or call your nearest BENSON LABORATORY for further details. 


COMPLETE LABORATORIES CONVENIENTLY LOCATED IN UPPER MIDWEST CITIES 


— 


ARTIFICIAL EYES GREINER & MUELLER 


MADE TO ORDER 
‘AND FITTED EXPERTLY 55 Washington . . . Chicege 2, 
Phone FR 232-4449 
Branches ot Kansas City, Me., Detroit, Mich. 


Our experts vielt Mitweckes, Madison, Minneapolis and 
St. Leuls reguiarty. Serving the Middie West since 1924. 


Eye making has been a family tradition 
with us since 1835 


a 
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OPHTHALMIC INSTRUMENTS 
OF PRECISION 


15 WIGMORE STREET, 
LONDON, W.I. 
ENGLAND. 


NEW YORK UNIVERSITY 
POST-GRADUATE MEDICAL SCHOOL 


For the Discriminating _ Oe 
Eye Physician Courses 
Depend on the Services of a Offers YOU BH numerous special short Refresher 
Guild Optician Courses 
Clinical and Laboratory Facilities of 
N.Y.U.-Bellevue Medical Center 
and 20 oMiliated hospitals 
Nevro-Ophthalmology 


A. G. JEFFERSON 10 YOU Anesthesiology 
Ground Floor Allied Arts Bidg. include 
Exclusively Optical SS 


School 
New York 16, N.Y. 


| IN LYNCHBURG, VA. courses [Differential Diagnosis with the Stit 
| For further infermetion, write te: 
| WEW YORK UNIVERSITY BELLEVUE MEDICAL CENTER 
522 First Avenve 
| 
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POSTGRADUATE 
CONFERENCE. IN UNIVERSITY OF KANSAS 
OPHTHALMOLOGY SCHOOL OF MEDICINE 


UNIVERSITY OF MICHIGAN 
MEDICAL SCHOOL 


The Department of Postgraduate Medi- 
cine of the University of Michigan Medical 
School announces the annual conference in 
Ophthalmology for qualified physicians, 
April 23, 24 and 25, 1956, to be given at the 
Horace H. Rackham Graduate School Build- 
ing, Ann Arbor, Michigan, under the direc- 
tion of the Department of Ophthalmology. 

GUEST LECTURERS 

Dr. V. Everett Kinsey, Detroit, Michigan; 
Dr. Albert N. Lemoine, Jr.. Kansas City, 
Missouri; Dr. Irving Henry Leopold, Phila- 
delphia, Pennsylvania; Dr. P. Robb Me- 
Donald, Philadelphia, Pennsylvania; Dr. 
John S. McGavie, Bryn Mawr, Pennsyl- 
— Dr. Hugh L. Ormsby, Toronto, Can- 


MEMBERS OF STAFF 


Dr. F. Bruce Fralick, Dr. Harold F. Falls, 
and Dr. John W. Henderson. 


Department 
University iecpital, Aan Arbor, Michigan 


GILL MEMORIAL EYE, EAR, AND 
THROAT HOSPITAL 


Announces to the Profession 
TWENTY-NINTH ANNUAL SPRING 
CONGRESS 


in 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


April 2nd, to April 7th, 1956 


GUEST SPEAKERS 
Aebli, M.D., F.A.- 
New York, New York 


Biank, M.D. Philadelphia, Penna. 
E. Bordiey, M.D. Baltimore, Maryland 
EB. B. Burchell, M.D. New York, New York 
Virgil S. Casten, 

F.A.C.5. Boston, Massachusetts 


Wateon Gailey, M.D. Bloomington, laos 
Jack 8. Guyton, M.D. Detroit, Michigan 
Bayard T. Horton, M.D. Rochester, Minnesota 
Curweed J. Hunter, M.D. Cincinnati, 


Joha Lindsey, M.D. 

Joha E. Magieleki, M.D. 

Rees T. Melatire, V.D., 
F.CCS 

Dr Stephen J. H. Miller, 
M.D., F.R.C.S. 


Chicago, Illinois 
Aan Arbor, Michigan 


Chicago, Illinois 


Lendon, England 
Peter N. Pastore, M.D. Richmond, Virginia 
F. Johnson Putoev, MD. Philadelphia, Penna. 
Herbert Rinkel, M.D. Kaeneas City, Missoui 
Samuel Resen, M.D. New York, New York 
Russell A. Sage, M.D. Indianapol.s, Indiana 
C. Dwight Tewnes, M.D., 

P.ACS Louleville, Kentucky 
Everett R. Veire, M.D. Temple, Texas 
Heary P. Wagener, M.D. Rochester, Minnesota 

Por Further lnjermation Write: 


Superintendent, P.O. Box 1789, Reancke, Virginia 


Postgraduate Medical Study 


OPHTHALMOLOGY 
OTOLARYNGOLOGY 


April 9, 10, 11, 12 & 13, 1956 


Guest Instructors: 


ALSON E. BRALEY, M_.D., 
State University of Iowa. 

RUSSELL CARPENTER, Ph.D., 
Tufts College, Boston. 

PAUL A. CHANDLER, M.D., 
Harvard University. 

DAVID G. COGAN, M.D., 
Harvard University. 

ANDERSON C.HILDING,M.D., 
University of Minnesota. 

PETER N. PASTORE, M.D., 
Medical College of Virginia. 

SAMUEL ROSEN, M.D., 
Mt. Sinai Hospital, N.Y.C. 


FEE: $60.00 


For Program Announcement, write: 


DEPARTMENT OF POSTGRADUATE 
MEDICAL EDUCATION| 
Bex 432 
University of Kansas Medical Center 
Kansas City 12, Konsas 


Complete program and details will be mailed 
upon request 
Jehan M. Sheiden, M.D). Director 
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POSTGRADUATE COURSE 


and 
SUMMER CONVENTION OF THE 
COLORADO OPHTHALMOLOGICAL 
SOCIETY 


and the 
UNIVERSITY OF COLORADO 
MEDICAL CENTER 
Denver, Colorado 
July 23, 24, 25, 26, 1956 
SYMPOSIUM—OCULAR MOTILITY 
Registration will be open to all members 
of the Society and qualified physicians on a 
limited membership basis. Tuition $50.00, 
GUEST LECTURERS 
Francis Heed Adler, M.D., Philadelphia 
Harold Whaley Brown, M.D., New York 
. City 
Hermann M. Burian, M.D., lowa City 
Arthur Janpolsky, M.D., San Francisco 
Complete program and details will be 
mailed upon request to: 


Director of Postgraduate Medical Education 
University of Colorado School of Medicine 
4200 East Ninth Avenue 
Denver 20, Colorado 


BASIC COURSE IN 
ORTHOPTICS FOR 
TECHNICIANS 


Sponsored by the 
American Orthoptic Council 


June 20 to August 11, 1956 


At the Department of Ophthalmology 
College of Medicine 
State University of lowa 


Didactic Lectures and Practical 
Demonstrations by 
Outstanding Faculty 


For Applications and further information 
write to 


Heamann M. Buatan, M.D. 
Department of Ophthalmology 
University Hospitals 

lowa City, lowa 


“Take advantage of our Used Instruments Exchange when buying or selling used 
equipment of any kind. For information write to address below.” 


Unique 


GOLDMANN SLIT LAMP 


® One Arm Control 


© Hruby Lens for Fundus Exam- 
ination 


® Many Other Advantages 
U.S. Agents Also for: 


Perimeters, Ophthalmometers and 


Other Ophthalmological Equip- 
ment. 


Can Be Mounted on B & L or AO 
Stands. 


Trede in Allowance for Poser and Universal Lomps 


ALFRED P. POLL 


Ophthalmic Instruments of Top a 
40 West 53th Street, New ork 19, N.Y. 


| 
| 
| 
| 
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THE 
BRITISH JOURNAL OF 
OPHTHALMOLOGY 


Published monthly by 
The British Medical Association 
Annual Subscription $13.50 


A comprehensive quarterly abstract of 
ophthalmology and cognate literature. 
Annual Subscription $13.50 


OPHTHALMIC LITERATURE 


Subscriptions to: 
GRUNE AND STRATTON, INC. 
| 381 Fourth Avenue 
New York 16 


| New York, U.S.A. 


| 
| 
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ANNALES 


One of the oldest ophthalmological reviews. Founded in 1838 by 
Florent Cunier, continued by Warlomont (1853), Valude and Sulzer 
(1891), V. Morax (1898). 


The Board of Editors is as follows: 
REDSLOB ROCHON. MAGITOT 
BAILLIART DUVIGNEAUD HARTMANN 
HAMBRESIN JEANDELIZE FRANCESCHETTI 
AMSLER LEPLAT PAUFIQUE 
DIAZ-CANEJA P.-V. MORAX MAGGIORE 
FRANCOIS 
Editor-in-Chief: Dr. A. MAGITOT 9 R. de MARIGNAN (Paris) 


The publication includes original articles, notes on practical ophthalmology, 
descriptions of clinical cases and reports of the proceedings of European oph- 
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DISPENSING SERVICE 


MAGNETIC CAMPIMETER 


*EDMUND SPAETH, M.D. 
PHILADELPHIA, PA. 


This new precision instrument gives 
accurate determinations and correct 
configuration of the visual field with 
great savings of time and effort. 
The Conover-Spaeth Campimeter 
is 24” square. It is placed on a table 
with the patient seated in front, his 
eye positioned 10/2” from the central 
fixation point. The operator, stand- 
ing behind the screen, facing the 
patient and looking directly into the 
patient's eye, is able to detect the 
slightest wavering. The test object is 
introduced to the visual field from a 
“Concealment Circle” and is con- 
trolled by a magnet from the back of 
the campimeter. The patient is not 
able to anticipate or even guess on 


109 N. Ave., at Wath. 
Chicago, Illinois 


Main Office: 


which radius or from which side, 
right or left, the test object will appear. 

This assures accuracy and elimi- 
nates time-consuming rechecking. 

The back of the campimeter is 
clearly marked in degrees of the 
circle and angles of vision to con- 
form to the standard Berens chart. 
Each radius tested is immediately 
entered on the chart . . . No markers 
to be placed or removed. 

The time saved in each examina- 
tion Creates opportunities for more 
“fields” or other office work. 


VABSOLUTE ACCURACY 
VFAR FASTER 


Write for detailed information. 
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OPTICIANS 


Wholesale 5} Service 
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For Excellent 
Cosmetic Results 


Greater Motility 
of the Prosthesis 


Greater Patient 


The Bonaccolto Implant is a hollow methyl methacrylate plastic 
semisphere capped with an inert stainless steel wire mesh. The extreme 
light weight of this implant results in the tendency to be more easily 
supported in the muscle cone. Its design and improved surgical pro- 
cedure serve to retain the normal anatomical relationship of the socket 
structures. 

Copies of operative procedure by Dr. Bonaccolto are available 
upon request. 


SIZES: Smoll (16.5 mm.); Medium A f 
(18.0 mm.); ond Lorge (19.5 erican Optical 


mm.). Available through your 
neorest American Optical Com- 
pony office. MONOPLEX DIVISION 


TTA. Reg. by American Opticel Company 


SOUTHBRIDGE, MASSACHUSETTS 


Cross section showing 


Satisfaction hollow construction and 


stainless steel mesh. 
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